





THE IMPROVED ‘E.W.’ 21" x 8" CONVERTIBLE 
LATHE 


Model A. Plain Lathe 


This is the _ basic 
mode! of the E.W, 
lathe range. 

Intended for the pro- 
duction of small parts, 
such as ship fittings, 
Ot Or Bhd be 
gauge railway com. 
ponents and fittings, 
small ic. engine parts 
and clock work, 

Complete as illus 
trated, 


£13 40 


Fully convertible to 
hand traverse, back« 
gear and screweutting 
model, 








t 
$ Bas — - 9 The improved pattern countershafe unit is fitted with 
e Scrawcutlnve one 2100 adjustab!e tensioning bracket, and is recommended for 
@ Cauntershatt anne 250 use with all models of ‘E,W.’ lathes 


Please send a postcard for fully illustroted leaflet 


J. F. STRINGER & CO. LTD. 


XPRESS WORKS, ORLESTON ROAD, LONDON, N.7 
Phone: NORth 1142 











Still BEST for BARGAINS! | 


HYDRAULIC PUMPS, high pressure for bakelite press, etc. 
4 in. inlet and outlet, spline shaft 2 in. long, flange mounting, 
weight 5lb. 45/-. Postage and packing 2/-. 
PHOTOGRAPHIC GLAZING MACHINES by Velox, 
230 volt ac. motor. Speed control, heaters, switches, glazing 
drum replated and as new, all in first class condition. Cheap. 
Neutral binocular filters, new and wrapped 5/- each. 
STERILISERS. G.E.C. 230 volts, | and 2 kW, wich tray for 
medical instruments, good condition, £10 and £13/10/0 each 
respectively. 

SUN LAMPS. Unused Hanovia Alpine Clinical model, 110 
volts, on adjustable stand. Quartz lamp 74 in. long, 4 in. 
diameter, housed in chromium plated reflector 12 in. x 12} in 
The whole mounted on ball bearing casters for easy movement, 
£18/10/0. Transformer 230/110 volts, 550 watts enclosed Met. 
Vickers type 75/- extra. Carriage at cost. 

HOUSE AND OFFICE TELEPHONES. TheG.P.O wall 
type telephone constructors parts, comprising magneto bell, in 
polished wood case, 8 in. x 6 in. x 3 in. fitted adjustable carbon 
mike, transformer condenser switch-hook and contacts, con- 
nection strip, G.P.O, bell type receivers and hand magneto 
generators. Diagram for wiring. 35/- per pair plus 5/- carriage 
England and Vales, otherwise carriage at cost, 

D.C. MOTORS. }h.p., 230 volts, [1.425 r.p.m., €4/10/0, 
12 volt D.C. 4 h.p. Motors, high speed, §5/-. Carriage 5/-. 
A.C. MOTOR. 110 volt, gh.p. A.E.G. 1,400 r.p.m., 25/-. 
Carriage 2/-. 43 h.p., 230 volt, A.C., 1,400 r.pm., €5/10/0. 
1/3 h.p., 230 vole, 1,400 r.p.m., €8/10/0, 4 h.p., 400 vole, 
3-phase, 1,400 r.p.m.. £9. 

STARTER MOTORS. 24 volts, new and unused, 21/-, 
Carriage 2/6. 

RESISTANCES. Yariable sliders, 152 ohms. 2 amps, 30/-. 
5 ohms, |0 amps, 27/6. 6 ohms, 5 amps, 25/-. 300 ohms, } amp, 
15/-. 1.2 ohms, 15 amps, 12/6. 

HEATER ELEMENTS. 24 volts, 75 watts, 1/6 each. 10 
can be connected in series for use on 240 volt mains. 
DYNAMOS. [2 volt 10 amp. C.A.Y. 1,400 r.p.m., shunt 
wound totally enclosed, 55/-. Carriage 5/- extra 
BATTERY CHARGERS made to specification, send us your 
enquiries. 


ELECTRADIX RADIOS 


214 Queenstown Road, Battersea, London, S.W.8 
=a Pelophone : MACaulay 2159 Seay | 


BUCK & RYAN LTD 


310/312 Euston Road, N.W.| 


and at 


261 Edgware Road, W.2 


Tele: EUSton 4661 LONDON 
Established 1824 


TOOLS 


For te MODEL 
ENGINEER 










FULL COMPREHENSIVE STOCKS 
All Post Enquiries to Euston Road 





Teinted in Great Britate tor the Proprietor by Hiweriicab Paes Loom, Cordwattie Works, Matdenhead, Tepes 


BURNERD 


for 
cersatility? 


A fully-equipped workshop is the 
dream of most mode! engineers, 
but in the absence of such luxury 
the next best thing is to make the 
most versatile use of the tools you 
have. The better your tools the 
more you can do this, because 
good tools stand up to varied use 
so much more. BURNERD 
chucks are unsurpassed for 
strength of grip under all con- 
ditions, and for reliable accuracy 
throughout their long life. 





Ask your local tool supplier The photograph shows a BURNERD chuck being used to hold a 
flycutting tool for surfacing a steel plate 


for an illustrated price list. 







BURNERD & CO. KIDBROOKE PARK ROAD, LONDON, S.E.3. 


_ INVISIBLE 
GLOVES FOR 






Ree Os) ROZALEX, applied to 
cae Ke THE DIRTY your hands before you start 
dirty or oily jobs, forms an in- 
Table ... 25” x 6}” JOBS = J y jobs, 
Table travel ... 15” visible glove which acts as a barrier 
Cross feed ... Si” between the skin and dirt. After work a 


feed... HI” 
eee wash leaves your hands healthy and clean. 


Keep a supply handy. 


12 Spindle speeds... 
from 50 to 1,660 r.p.m. 


Full range of acces- 
sories can be offered. 


For full particulars wrice to che manufacturers 


T. SENIOR 


ATLAS WORKS | 2/6 A TIN INC. P.T. 
HIGHTOWN, LIVERSEDGE, YORKS | rozatex LiMiTED, 10 NORFOLK STREET, MANCHESTER, 2 















S. TYZACK & SON LTD. 


LONDON’S LEADING LATHE & TOOL SPECIALISTS 


g 









Adept Hand Shaper. An 


extremely useful machine for By . Se as. ase ih paBe “ ; : 3-in. 3-jaw Lever 
the engineer, Length of § nr yee - ; Scroll Self-centr- 
stroke 3)”. Length of cross : ee nt ; 2 . ing Chuck with two 
travel 3". Table size 44” x 4”. Sa > ‘ =e sets of jaws. Price 


Price £9/5/0. Carriage 3/6 A ; a 86/4. Post paid. 


The ‘‘ZYTO" 3%" Screwcutting Lathe Gap bed 
Back Geared. Set over Tailstock. Hollow Mandrel 


and Tailstock. Full compound slide rest, rack feed Drill Pad, No. IM. 
to leadscrew. Price £26/15/6. T., 4/6; No. 2 M.T., 


SEND NOW F 6/9. Vee Pad. No. 
OR ILLUSTRATED PRICE LIST MT. 4/6; No. 2 





Three-jaw Geared 






























ScroliSelf-centring PLEASE SEND US YOUR ENQUIRIES 
cor ee com- FOR ALL ENGINEERS’ AND WOOD- 
eae ‘£6 )13/6: WORKERS’ TOOLS AND MACHINERY. 
5 49/109; er WRITE, PHONE OR CALL: 

£11/6/9. Carr. paid. CLERKENWELL 8301—TEN LINES 





A 

Super All- 
Purpose 
Machine 
Vice 
Width of jaw, 3)” 
opens 2”. Price 45/-. 
Carr. paid. 


American Pattern 
Key Type Drill 
Chucks, 3-jaw self- 
centring, complete 
with arbor and key. 
{. 30/6; 8", 37/6; 
”, 41/6. Post paid. 






Tailstock Die- 
Holder,reversible 
for 13/16" and 1” 
dies. Price, 21/- 
post paid. 





The “‘ZYTO"' 3§” Motorised 
lathe with Vee belt drive and 
adjustable motor platform. Price 
£47/15/0. 






Vertical Slide, 
swivel base. Fully 
indexed precision 


Screwcutting Indi- 
cator. Guaranteed SEND NOW FOR 
to oa up renee ILLUSTRATED PRICE LIST ground a? Dial 
at each pass. Price J table size, 5° x 4", 
12/6 post paid. PERE er error 88/-. Carriage paid. 


S.TYZACK & SON LTD 


WOOOWOCRKING & METALWORKING TOOLS & MACHINERY MANUFACTURERS 
341. 343 4 cr 2 2 OLD ee ee LONDON, | Pe ee 
TTY TET CLERKENWELL, B30} (10 lines) Teleggoms: TYZGAR, LONDON 














GALPINS 


ELECTRICAL STORES 


408, HIGH STREET, LEWISHAM, LONDON, S.E.I3 


Tel. : Lee Green 0309. Near Lewisham Hospital, Terms ; 
Cosh With Order. Ne C.0.D. AN goods sent on 7 days' opproval 
égeint cash. Early closing dey Thursday. 


MAINS TRANSFORMERS (new). Input 200/250 volts 
im steps of IO voles. Output 350-0-350 volts 300 m/amps., 
6.3 volts 8 amps., twice, 4volts 4amps., 5 volts 4 amps., 65/+ 
each, carriage 3/6. Ditto, 450-0-450 volts 250 m/amps., 6.3 
yolts 8 amps., twice. 4 voles 4 amps., 5 volts 4 amps., 65/- 
each, carriage 3/6. Another, input as above. Output 500-0- 
500 volts 250 m /amps., 6.3 roles Bamps. twice 6.3 volts 4amps., 
4 volts 4 amps,, 5 volts 4 amps., 70/-, carriage 3/6. Another, 
wound to (electronic) specifications, 350-0-350 volts 250 m/ 
amps., 4 volts 8 amps., 4 volts 4 amps., 6.3 volts 8 amps., 
0-2-6.3 volts 2 amps., 63/6 each, carriage paid. Another, 
inputas above. Output 500-350-0-350-500 volts 250 m/amps., 
6.3 volts 6 amps., 0-2-6.3 volts 2 amps., 0-4-5 volts 4 amps., 
twice, 67/6 each, carriage 3/6. SWITCHBOARD METERS. 
4 in. seale, moving ceil (D.C.} only, © to 14 amps., 17/6 each, 
post 1/6. Ditto, A.C./D.C., 22/6 each, post 1/6 Another 
© to 30 amps., A.C./D.C., 25/-, post 1/6. MAINS TRANS- 
FORMERS (new). Input 200-250 volts in steps of 10 volts, 
output 350-0-350 volts 180 m/amps., 4 volts 4 amps., 5 volts 
3 amps., 6.3 volts 4 amps., 39/6 each, post 1/6. Another, 
350-0-350 volts 180 m/amps., 6.3 volts 8 amps., 0-4-5 volts 
4 amps., 39/6 each, post 1/6. Another, 500-0-500 volts 150 
mifamps., 4 volts 4 amps. C.T., 6.3 volts 4 amps., C.T., 5 volts 
3 amps., 42/6 each, post 1/6 Another, 425-0-425 volts 160 
miamps., 6.3 volts 4 amps. C.T. twice, 5 volts 3 amps., 42/6 
each, post 1/6. EX-W.D. SURPLUS METERS. 2 in. 
scale, 0 to 20 volts, 6/6 each, post 6d. ; Oto 40 volts, 7/8 each, 
post 6d. (both moving coil), Thermo coupled 0 to 350 m/amp., 
7/6 each, post 6d. SWITCHBOARD. 4 in. scale Amp. 
meters, moving coil meters, 100 to 250 amps., complete with 
shunt, 30/- each, post 1/6. EX-RADAR MAINS TRANS- 
FORMERS, 230 volts input, 50 cycles, | phase. Output 
4,500-5,500 volts approx., 30 m/amps., 6.3 volts 2 amps., 
4 volts 1% amps., 2 volts 2 amps., these transformers are new, 
immersed in oil. Can be taken out of the oi! and used as 
television transformers, giving an output of 10 m/amps. ; 
overall size of transformers, separately, 54 x 44 x 4 in. and 3 
x 3 x 2% in., price €3/10/- each, carriage paid. ROTARY 
CONVERTORS. 24-28 volts D.C. Input, 1,200 volts 
72 mi/amps. D.C. output. IO/- each, post free. AUTO- 
WOUND VOLTAGE CHANGER TRANSFORMERS. 
Tapped 0-1 10-200-230 voirs 350 watts, 48/6 each, post 1/6. As 
above, but 500 watts, 62/6 each, carriage 3/6. As above, 200 
watts, 35/- each, post 1/6. MAINS TRANSFORMERS 
(new). Suitable for spot welding. Input 200-250 volts in 
steps of 10 volts. Ourput suitably tapped for a combination 
of either 2-4-6-8-10 or 12 volts at 50-70 amps., 87/6 each, 
carriage 7/6. EX-NAVAL ROTARY CONVERTORS. 
110 voles D.C. input. Output 230 volts A.C., 50 cycles, | 
phase, 250 watts, capable of 50 per cent., overload, weight 
100 Ib., price €£10/10/- each, carriage forward. ELECTRIC 
LIGHT QUARTERLY TYPE CHECK METERS. All 
for 200-250 volts A.C., 50 cycles, | phase, 5 amp. load, 17/6 
each, pose 1/6; 10 amp., 2I/- each, post 1/6; 20 amp. load, 
25/- each, post 1/6. MAINS TRANSFORMERS (new). 
200-250 volts input, in steps cf 10 volts. Output 0-6-12-24 
volts 6 amps., 37/6 each, post |/6. Another as above, but 10- 
12 amps., 48/6 each, post 1/6. Another as above, but 25-30 
amps., 7Q0/- each, carriage 1/6. Another, input as above, 
wutput 0,3-|8-30-36 volts 6 amps., 42/6 each, port 1/6. PRE- 
PAYMENT I/- SLOT METERS, by well-known makers, 
200-250 volts A.C., 50 cycles, | phase, 20 amps. load. Set 
rating of 8d. or 9d. per unit, bakelite case, 37/6 each (for shop 
clients only), EX-RA.F. ROTARY CONVERTORS. 
24 volts D.C., input 50 volts, 50 cycles, | phase at 450 watts 
output, complete with step-up transformer 50 to 230 volts, 
£9/'G/- each, carriage 10/-. EX-U.S.A. W.D, ROTARY 


TRANSFORMERS. 1/2 volts D.C. input, 500 volts, 50 | 


m/amps., 275 voles, 100 mfamps. D.C. output, complete with 
smoothing switches, fuses, etc., as new, 17/6 each, carriage 





THE PRICE 
FLUXITE. A \ 26 
GUN ae As. or filled 


is always ready 
to put Fluxite 
on the soldering 
job instantly. 


FLUXITE 


'| (SIMPLIFIES SOLDERING) 
PASTE 


Is the most effective flux invented 
and has been used for over 40 years 
in Government Works. It is also 
used for case-hardening and for 
tempering steel. Ask for leaflet, 
also free book ‘‘ The Art of Soft 
Soldering.”’ 








Of all ironmongers, in tins, [f+ upwards 
} FLUXITE LTD., Dept. 79, Dragon Works, 
' Bermondsey Street, S.E.I. 





‘“*MARLCO ” 
H.S.S. KEYWAY BROACHES 


Range: 

No. | Set, 
din. to & in. 
No. 2 Set, 
& in. to } in. 
e 
For PARALLEL 
or TAPER key- 
ways to B.S.S. 
46, or non-stan- 
dard, 

e 


Sold in sets or 


individually. 
@ 
No, | Set, 
(Parallel Key- 
ways) £15/5/9. 





Suitable press available, 
Full particulars on request 


W. H. MARLEY & CO. LTD. 


M.E. Dept. 
NEW SOUTHGATE WORKS 


105, HIGH ROAD, LONDON, N.II 
Telephone: ENTerprise 5234 































ENLARGERS FILM STRIP PROJECTORS EPISCOPES . 
TELESCOPES BINOCULARS RIFLE SIGHTS 
STEREOSCOPES MICROSCOPES MAGIC LANTERNS 


If YOU are interested in making any of the above and WANT FIRST CLASS RESULTS*AT SMALL COST then 
you are badly in need of our booklet. 


HOW TO USE EX-GOVERNMENT LENSES AND PRISMS. Price 2/6 ea. (Illustrated). 
The popularity of this booklet over the past two years has quite frankly amazed us and still SALES CONTINUE TO 

INCREASE, mainly as a result of recommendations from one amateur to another. In addition to a mass of general infor- 

mation, it contains details concerning the general construction and optical layouts of all the above except stereoscopes. 


HOW TO USE LENSES AND PRISMS—No. 2. Price 2/6 ea. (Illustrated). 

This was written as a follow up to the above in response to many requests. In addition to further information of a 
slightly more technical nature, concerning the use of lens, etc., readily obtainable on the surplus market of which we also 
hold large stocks of all che types mentioned, it also deals fully with the construction of four types of film strip projectors 
from 8 mm. to 35, a 35 mm. or 2} enlarger or projector, three types of stereoscopes and a 35x and 40x terrestial telescope. 


The above booklets are written in a style easily understood by the novice and expert alike. [four instructions are 
followed carefully we guarantee results equal to the best obtainable and at a saving of at least 75 per cent. Testimonials; 


From M.T. Leamington Spa. 


Many thanks for sending me the two booklets. | congratulate you on them. I have been recently reading an 
expensive American publicotion on the same subject, and | find that your wording is more clear and easier for an amateur 
to understand. 

K.1., London writes: 


Having read your very interesting No. |, | am now anxious to read No. 2, 


VERTICAL ENLARGER FOR 2} or 35 mm. All parts complete with all lens, 94/-. Plans 


and construction details 3/6. 
G.W. of Nottingham writes: 
! purchased from you lenses for a 24 x 2} enlarger and | can say that the results | have had are well worthy o an 
enlarger at £30 not 30s. as ! paid. 


M.E. of Cornwall writes: 
! have used your lenses for photographic enlarging and have had wonderful resuits. 


We have what is probably one of the largest stocks of Ex-Govt. lens, prisms and general optical gear in the country. 
Also RADIO and ELECTRICAL. 


A STAMPED AND ADDRESSED ENVELOPE BRINGS YOU OUR FREE LISTS 


STEREOSCOPIC REPRESENTATIONS OF THREE DIMENSIONAL SCENES 
Price 21/-. 
Our third and latest effort introduces a completely new system (Pat. applied for). Primarily intended for projection 
systems, it is nevertheless UNIVERSAL in application. 
CAN BE USED FOR PROJECTING AND VIEWING ANY SIZE OF STEREOSCOPIC 
PICTURES, either CINE or STILL or PHOTOGRAPHIC PRINTS. Needs NO SPECIAL 
PROJECTORS. NO SPECIAL SCREENS, NO POLARISED LIGHT, NO GLASSES, 
NO VIEWERS, in fact NOTHING at all is used between the eyes and the screen or pictures. 


LARGE AUDIENCE CAN VIEW AT ONE TIME (after instruction), 


See what users say about it:— 
R. W. of Cheshire writes: } 
I find it incredibly simple. | must say I am astounded at the results and most enthusiastic about the system, | 
am now keen to make some of my own. | hope you have great success with your new system which I think is marvellous. 


G. W. of Derby writes: 
On first receiving your booklet | was perhaps inclined to believe | have been done for my 21/-. | then read on 
following your advice to give it a fair trial. After-a little experimenting | viewed in the third dimension for the first 
time. I was absolutely astounded at what | saw, realising | had done it without the aid of a stereoscope. | then appre- 
ciated the plain fact that to be able to do this without thinking was more than worth the 21/-, fully realising the im- 
mense possibilities which this method can create. There will be nobody keener than myself for this amazing system in 

the future and ! only hope that one day all photographs will be viewed in this manner. 





The above booklet, Stereoscopic Representations, etc., price 21/- each, gives full details of the completesystem. How 
to take, print, project and view the pictures. How to take the pictures with ordinary cameras, stereo cameras and cine 
cameras. Attachments for use with various cameras. (Special attachment essential for cine, but not essential for‘ 
ordinary cameras, but preferable.) Description of same. Special instructional course on the use and method of 
viewing pictures produced by this system. In addition the booklet contains a comprehensive description of the 
principles of stereoscopy from a description of the human eye right through to the final considerations concerning 
the lens spacing. This problem is solved by the use of a comparatively simple formula which applies equally well to 
the pictures taken by means of telephoto lenses or whether the pictures are used in connection with macro or micro- 
photography. Sample pictures with full instructions are supplied with the booklet. 


If you have 16 mm, cine projectors we can supply a sample loop of film (kodachrome) ‘* Lady with Ball,”* at 10/- 


or ‘' Boy with Hose,”’ at I5/-. See the ball or water appear to leave the screen and come out into theroom, (Instructions 
for use contained in booklet, not supplied with film.) 


ATOMIC RESULTS FROM A SMALL OUTLAY 


Satisfactory results Guaranteed from all the above booklets or full refund, 
Available only from the Publishers : 


H. W. ENGLISH, RAYLEIGH ROAD, HUTTON, BRENTWOOD, ESSEX. 
Telephone : 1685 or 810. 











CHUCKS 


AMERICAN 
PATTERN PATTERN PATTERN 
o”"—3j” 17/6 or—}" Fé o"—4" S/- 


No. | AND No. 2 MORSE TAPER 
ARBORS TO SUIT ALL PATTERNS 


DELIVERY FROM STOCK 


SPECIAL TERMS TO MACHINE 
TOOL MAKERS AND DEALERS 


POLLOCK & PEEL LTD. 


ENGINEERS 
SOUTH END, CROYDON 
Telephone . CROYDON 3158/9 


SPRING SPRING 








HOMES 
AND HOBBIES 


ELECTRIC BLANKETS to warm the bed on cold nights, 
complete blanket from £9 |0s., or we can supply the infra- 
red element to actach to your own blanket for only 35s. 
including post. Unit comes complete and ready to use, with 
instruction leaflet. 


MOTOR with GEARBOX, 230 V, a.c./d.c. size of motor 
4] in. by 3 in, diameter, Instruction given with each moter 
on how to make either windcharger, insulation tester, low 
voltage electric motor, high voltage motor, electric hand- 
drill, 22s. 4d. pilus Is. 6d. post. 


EXPOSURE METER KIT for home assembly, sensitive 
meter and photo-electric cell to suit, with instruction leaflet, 
I3s, 6d. inc, postage, 


CRYSTAL SET KITS with permanent indestructible 
diode crystal, headphones, condensers, wire for coil, etc., 
18s. %d., plus 9d. post. Same kit less phones, 10s. 3d., plus 
| 7d, post. Phones only 8s. Ild., plus 7d. post. 


MODEL RAILWAY POWER PACKS for working 
track and track lights, 230 V, a.c. input, 42s. 6d. each. 230 V 
d.c. input, 32s. 6d. each, inc. post. 


MAGNETIC RECORDING ATTACHMENT for 
your radiogram ; instantly removable conversion kit, no 
screw holes, disc records can still be used: Complete kit, 
€6 14s. 10d. Instruction leaflet Is., post 2¢d. 


ELECTRIC MOTORS of all types in stock, send s.a.e. 
specifying ‘‘ Electric Motors List." 


PARK RADIO 
OF MANOR PARK 


676/8, Romford Road London, E.12. 

















THE POOL 
BENCH MILLER 


IS NOW IN USE IN MANY LANDS 





ee 


we 
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A few features: 


100-Ib. 
in weight. 
14" x 33” 
table. 


7}° Vertical 
Traverse. 














Spindle, Top 
Arm and Table 
Precision 

Ground. 


Vee Belt Drive Machine £27 15 0 


Plus 10 % 
May we send full details ? 


POOLS TOOL CO. LTD. 


CARLTON STREET, NOTTINGHAM 


wi 


FRANK’S OF GLASGOW 


EPISCOPE LENS. This is the only optical equipment 
required for the construction of a home episcope. This 
single unmounted bi-convex lens is 10 in. focal length, 
Diameter is 3§ in. and consequently, prints and illustra- 
tions of up to postcard size can be projected to give a 
bright and large image of excellent definition. We will 
gladly demonstrate our ‘‘ biscuit tin'’ model to callers, 
Supplied with constructional diagram. Post free 12/6. 

EX. A.m. REDUCING GLASSES. An unmounted 
optically surfac.d diminishing lens of 34 in. diameter. 
Invaluable to artists, draughtsmen, etc. Slightly chipped at 
edges but otherwise pericct. Post free 7/6, 

STAR IDENTIFIERS (RUDES). For spotting and 
identifying stars. Consists of star base and seven templates. 
Complete with instructions and leatherette wallet, 
Including postage 5/-. 

X. R.A.F. MARCHING COMPASSES. Mk, I. 
Approximately 2 in. sq. Jewelled bearings. A precision 
compass with which accurate bearings can be taken. New 
or as new. Post free 2!s. 

PRISMATIC OPTICAL UNITS, Consists of two 
mounted 45 deg. prisms, achromatic object glass and 
eyelens, graticule and external filter. No magnification 
but can be converted to prismatic monocular, rifle sight, 
dissecting microscope, etc. Weight |4 oz. Post free 10/6. 

BRITEX MICROSCOPES. A soundly designed and 
well constructed microscope with built-in illumination. 
Specification : height 9 in., stage 2} in. x 2 in., magnifica- 
tion x 50 to x 150. Price £5/15/0. Postage extra 1/6. 





































A few oddments in precision measuring tools available. 
Unique and interesting stocks of astro telescopes and 
binoculars. Drawing and surveying instruments, naviga- 
tionalequipment,etc. Writeforlists. All goodscovered 
by our usual guarantee of ‘* satisfaction or refund of 
payment.’* 


CHAS. FRANK 


Instrument Makers and Dealers since 1907 
fe 67-73, SALTMARKET, GLASGOW, C.|I. 





The MODEL ENGINEER 


PERCIVAL MARSHALL & CO. LTD., 23, GREAT QUEEN ST., LONDON, W.C.2 
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SWOKE 


Our Cover Picture 


@ AS ANOTHER reminder of the old Cornish 
Giants, Mr, R. Jarvis’s excellent model of an 
80-in. pumping engine will take a lot of beating. 
Those who saw it at the 1951 “ M.E.” Exhibition 


expressed terrific enthusiasm for the completely 


authentic execution of even the most minute 
details, 

We believe that this is the only working scale 
model of its type in existence, and we commend 
Mr. Jarvis’s foresight and initiative in carrying 
out the copious research necessary to produce 
the model. 

An illustrated description appeared in the 
issue of THE MopEL ENGINEER dated February 
Ist, I95I. 


“ Gadget-worship ?” 
@ ONE OF our readers, in a long and inter- 


esting letter, expresses approval of the general | 


subject-matter of THE MopEL ENGINEER, but 
gives us a sharp rap on the knuckles in respect 
of certain of its features. He suggests that far 
too much space is devoted to the construction of 
fearfully and wonderfully conceived “ gadgets ” 
for the workshop, and not enough on how to use 
them (or more orthodox tools) in pursuance of 
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the purpose for which our workshops are (pre- 
sumably) mainly intended; namely, the con- 
struction of models. There is a danger, he fears, 
that model engineering may be degenerating into 
mere ‘ gadget-worship.” Many readers, we 
know, will disagree with these conclusions, for 
we have found that articles of the type criticised 
have a very wide popularity ; and the construc- 
tion of tools gives scope for craftsmanship of the 
highest order, which is applicable also to making 
models of any kind. If readers enjoy this class 
of work, and regard it as a satisfactory end in 
itself, there is no reason why they should not 
indulge in it, even to the exclusion of what our 
friend calls “legitimate model engineering.” There 
is, however, food for thought in his criticism, 
for, to paraphrase Ecclesiastes’ dissertation on 
human vanity, “‘ of the making of many gadgets 
there is no end,” and model engineers may 
question the practical advisability of stocking 
the workshop with a formidable array of appli- 
ances which, though useful enough for their 
intended purpose, may only be used once in a 
blue moon. There is a happy medium in all 
things, and speaking for ourselves, we construct 
gadgets when we really need them, as means to 
an end, rather than the main or sole object of 
our endeavours, 
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Craftsmanship—Ancient and Modern 


@ THERE ARE many people nowadays who 
believe that the era of the craftsman is over—that 
there is no room in mechanised industry for the 
individual skilled worker, and that the craft and 
dexterity of our forefathers have departed from us. 
There is also a common conception that the term 
© craftsman ” is only applicable to those who 
work with the traditional hand tools, or the 
primitive appliances of the past, and that true 
craftsmanship is incompatible with the use of 
modern tools and machines. We believe that these 
ideas are in error, and that craftsmanship has not 
declined, rhough it has changed, as all things must 
change in a changing world. A man does not 
cease to be a craftsman when he employs an 
improved tool, or a machine which enables the 
products of his hand and brain to be produced 
more rapidly, or even multiplied a thousandfold. 
In modern industry, the’ craftsman is more than 
ever necessary, though his work is in the back- 
ground, and the superficial scrutiny of the non- 
technical critic may lead him to the erroneous 
belief that what is unseen does not exist. There is 
not a single modern industry which could run 
efficiently, even for a short period, without its 
* key men”—in other words, craftsmen—and 
progress of any kind would be still more impossible 


- without them. In the drive for greater production, 


the necessity for which is so constantly brought 
to our notice, the effort of every worker, skilled 
or unskilled, is of supreme importance, but the 
craftsman is ever in the van of the attack on 
new problems and difficulties, in the endeavour 
to achieve higher quality and improved methods 
of production in all branches of industrial 
manufacture. 


Tune Disposal 


@ iT Is extraordinary how, often in the midst 
of quite tense circumstances, when nothing 
could be further from our thoughts, an item of 
humour will dance merrily into the scene and 
smash a large percentage of our misgivings to 
smithereens. 

A good example was received recently from a 
reader, Lieut. D. Stretton-Smith, R.N.V.S.R., 
and we quote the relevant portion of his letter 
in the belief that it may help recall similar inci- 
dents in the lives of others, though not necessarily 
in connection with the same subject ! 

“During the war I was engaged on bomb 
disposal and mine clearance work for the Navy, 
and in this capacity I worked on the Normandy 
beaches and port areas to facilitate the landing 
and the subsequent occupation of the port 
buildings. In one sea-front hotel, I had nearly 
completed my ‘de-lousing’ when I found a 
leather-bound book in the centre of an otherwise 
empty attic, with a small pile of tiles on top. 
Examination showed that the pages were dummies, 
and a test with a mine detector disclosed metal 
inside the book. I will gloss over the details of the 
procedure; but when the cover was finally 
raised, I nearly died of heart failure—to the 
strains of ‘‘ La Marseillaise ’’?! Unfortunately, I 
gave the book away on my way home to a chance 
acquaintance, the Second Officer of an empty 
tanker on whose bunk I slept for about 12 hours. 
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He had a young daughter; I was still single 
at that time. I hope she was not as frightened of it 
as I was, at first acquaintance ! ’* 


A Famous Winding Engine Retires 


@ ANOTHFR OLD railway engineering marvel 
is to join the company of famous railway relics 
in the York Railway Museum. 

It is the historic stationary winding engine 
which, since 1833, has hauled trucks of coal up 
atin 17 gradient at Swannington (Leicestershire). 

Built for the Leicester & Swannington Railway 
by Robert Stephenson, this engine was equipped 
with one of the earliest examples of the piston 
slide valve, which, in improved form, is exten- 
sively used today on modern locomotives. It is a 
single-cylinder engine 18} in. dia. x 3 ft. 6 in. 
stroke with a working pressure of 80 Ib. per sq. in. 
The “gab” gear, used by hand, enabled the 
engine to be started in either direction of rotation 
irrespective of the position of the crank. 


Proposed Society for Merthyr Tydfil 

@ MR. R. J. MASON, of 26, Bethesda Street, 
Merthyr Tydfil, Glam, informs us that a society 
is about to be formed in the Merthyr Tydfil 
district, 

So far, some dozen or more enthusiasts are 
attending a model engineering course, sponsored 
by the local Education Authority, at a finely 
equipped machine shop. The models under 
construction are :—one ‘ Hiclan’ Lassie,” one 
** Flying Scotsman,” one “ Doris,” and three 
** Dots,” as well as other various modecls. 

Here is a chance for other local readers to 
join what appears to be a lively band of 
model engineers, and those interested should 
get in touch with Mr. Mason at his address 
given above. 


The Same Old Story 


@ THE FOLLOWING note, which seems to have 
quite a familiar ring, even today, is taken from 
Mechanical Progress of March 16th, 1885 :— 

“Judging from the following, the editor of 
the Jersey City Evening Journal has been taking 
a trip on the Fontaine locomotive. ‘ The new- 
fangled locomotive with wheels all over it, and 
which was to run go miles an hour without half 
trying, isa failure. It is able to make this tremen- 
dous speed, but it doesn’t do to handicap it with 
any dead weight such as cars, tender, or a plump 
engineman, Besides, it needs 63 miles to get 
under full headway, and 30 miles in which to 
stop. In going around a curve it is necessary 
to stop and spit on its hands, and take it alto- 
gether, the new idea doesn’t pan out well. After 
all, there is no superior to the ordinary engines 
which have been in use for years and which have 
a wholesome way of attending strictly to business 
and making good time ’.”’ 

The Fontaine locomotive was an American 
example of the many attempts that have been 
made to “improve” ‘the basic design of the 
orthodox steam locomotive, and was even less 
successful than other such attempts. The above 
note may be taken as typical of its normal per- 
formance, which was scarcely suitable for railway 
requirements. 





“LADY JANE” 


The Story of a First Attempt—the Outcome of an Accident 


by D. Holland-Bowyer 


AY I have the pleasure of introducing 
Lady Jane, a 34-in. gauge 0-4-0 saddle 
tank locomotive ? This model is my first attempt 
at model engineering, and is actually the rather 
strange outcome of a sequel to an accident I 


wherein I was unfortunate in “ sustaining ” 
a fracture to the radius of my right arm. The 
injury proved to be a very stubborn one, as the 
broken bone persisted in moving, and the process 
of setting had to be repeated three times. Dueé 





View from road level 


sustained five years ago. Had it not been for that 
accident, Lady ¥ane would never have existed, 
But please let me commence at the beginning. 

I would like to mention in passing that I am 
41 years of age and as far back as my childhood 
days I have always been a keen admirer of model 
locomotives. Often have I thought how nice it 
would be to become the proud possessor of such 
a model, particularly an actual working model 
of which one could say “ Yes, I built that myself.” 
But, although there existed throughout all these 
years this subdued urge to possess, the oppor~ 
tunity to produce such a model never seemed to 
become a reality. Then five years ago there 
occurred the accident ! 

At that time I little realised that the ultimate 
outcome of the sequel to this would actually 
result in the full realisation of my desires. The 
accident in which I was involved was a car smash 


to this my arm was out of commission for a period 
of 19 weeks, and the state of the injured limb 
can be well imagined upon the final removal of the 


_plaster case. It was literally just skin and bone 


and I thought that never would my arm be of use 
again, but after weeks of painful perseverance 
the muscles eventually began to show signs of 
restoration. My constant thought: was how to 
strengthen those withered muscles; and I began 
to consider what form of exercise would produce 
the greatest benefit. 

It was about this time that a friend began taking 
in THe MopeLt ENGINEER and, knowing that I 
possessed an interest in this direction, duly 
passed on the copies for my perusal. Then it 
happened ! 

In one of the copies there appeared the first 
instalment of “Juliet” by that “grand old 
master,” “ L.B.S.C.” The urge which had lain 
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subdued for so many years now suddenly burst 
with life. Lo and behold, here was that oppor- 
tunity which had so often eluded me! Yes, 
here was the very form of exercise which would 
do the meedful regarding my arm—model 
engineering, Furthermore, here was a very 
attractive subject upon which to start. 

In the eagerness and excitement of the 
moment, however, one vital factor was over- 
Jooked, and | suddenly came down to earth with 
my plans abruptly brought to a halt, with the 
tealisation that to accomplish this venture, certain 
tools and equipment were needed. Apart from 
a few old files, a hacksaw, hand-brace with one 
or two drills (mostly broken), such equipment 
was sadly lacking. Furthermore, I did not at 
that time possess any form of workshop, not 
even a vice. 

However, a very dear friend came to the rescue 
by kindly putting his workshop at my disposal. 

So, with this offer, 1 made a start on a venture 
which was to prove extremely beneficial in more 
ways than one. The frames and buffer beams were 
the first items to be tackled. Two pieces of } in. 
thick steel] plate together with a length of r} in. 
x fin. X 4 in. angle were obtained from which 
these items could be cut. At this stage I decided 
also to make those other parts which could be 
produced from flat plate such as connecting- and 
coupling-rods, valve-gear links, rods, etc. I 
made this decision for two reasons: one that the 
exercise derived would be very beneficial and 
also that at this juncture I had no access to a 
suitable lathe whereby turned parts could be 
produced. 

Progress, however, was rather slow and painful, 
but eventually, after many hours of perseverance, 
these parts were completed. 

Three or four months elapsed since I started 
on this venture, and by this time mv right arm 
had become very much stronger. The frames 
were duly assembled and castings for the 
cylinders, wheels and smokebox were purchased 
from an advertiser in THE MopDEL ENGINEER, 


Hearing of the formation in Worcester of the 
Worcester and District Model Engineering Society 
I decided to become a member. Here I found 
great help in the form of new friends eager to 
give what assistance they could. It was not 
long before facilities were forthcoming from 
certain members whereby I could machine the 
castings which I had previously purchased. 

Many enjoyable hours were spent on the 
machining of these castings and thanks to the 
generous and friendly assistance of the members 
concerned, the cylinders, wheels, and smokebox 
were eventually completed. Such generosity 
and help was gratefully appreciated, but even so 
I decided it would be better and much more 
convenient to have a workshop of my own with 
tools, etc. where I could come and go as I pleased, 
without causing inconvenience to anyone. So, 
for a time, concentration was made in this 
direction. 

A structure was erected at the end of my garden 
with bench, shelves, and racks to accommodate 
the tools which would eventually be needed. 
These were purchased as and when they were 
required. At this juncture expense was the great 
** bogey ” and as the main castings had already 
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been machined, I decided that a small lathe 
would suffice my requirements for the time being, 


With this in view I purchased an 1§-in. centre 
lathe and also an ex-W.D. converted rotary 
transformer as the driving unit. This was fitted 
up, small fixtures made out of odds and ends, 
bits of angle and so forth in readiness to produce 
some of the smaller parts of the model. The little 
lathe proved to be a very useful machine; in 
fact, I was quite surprised at the performance 
and what could be done with so small a lathe. 
The axles, cylinder covers, pistons and rods, 
eccentrics and straps, pump barrel and ram, 
axleboxes, bushes for connecting- and coupling- 
rods, crankpins, buffers, chimney, and numerous 
union nuts and tail-pieces were produced on 
this 1§-in. centre lathe. 

Eventually the stage was reached where the 
bits and pieces which had been made so far, 
could be assembled, and for the first time some- 
thing like a locomotive began to take shape. 

During this assembly a few rather perturbing 
snags began to present themselves. Due perhaps 
to over-eagerness and also no doubt a little care- 
lessness, the inevitable had happened inasmuch 
as some of the bits and pieces refused to fit 
together. After much struggling and head scratch- 
ing, in which I almost got my fingertips full of 
“ splinters,” it became evident that some of the 
parts would have to be remade. This time 
extra care was exercised to ensure that the 
new parts were correct, and upon assembling a 
second time, things began to go together with 
more ease, 

With wheels quartered, cylinders erected, 
valve-gear, etc., fitted, I proceeded with setting 
the valves. Here I came up against a most 
awkward situation; at least, that is what I thought 
at the time, for during this operation one of the 
expansion links in the Stephenson motion became 
jammed and cracked. The cause of this was due to 
a high spot in the slot of the link which had 
escaped my observation before hardening, 
together with the fact that the link had been 
hardened just a little too much. 

I did not entertain the idea of having to strip 
down all the gear again, so having removed the 
faulty link I considered as to the best and easiest 
way of overcoming the difficulty. The situation 
was mentioned to a friend who suggested having 
the broken link electrically welded. In view of all 
the work which had already been spent on the 
model up to this point, it was worth consideration, 
and if the worst came to the worst, new links 
would have to be made. I decided, therefore, to 
try the welding, and to my great relief it proved 
successful, inasmuch as the only operation needed 
was to remove with emery-cloth the slight scale 
formed during the process of welding, and to 
replace the repaired link back in position. 

Eighteen months had now passed and by this 
time I had accumulated quite a number of tools 
of varying sorts, and also a vast amount of 
knowledge, together with plenty of exercise for my 
arm which was now more or less normal. There 
arose at this juncture an opportunity for obtaining 
a larger lathe, in fact, a 3}-in. centre lathe com- 
plete with motor and accessories. This meant 
te-arranging the workshop which was now looking 
more like the proper thing. So, for the period of 
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a few months, Lady ¥ane was put on one side 
while means for her completion were duly 
installed. This installation and re-arrangement 
took longer than I had imagined, as numerous 
difficulties and snags had to be overcome, such 
as grouting in and lining up the lathe, fitting of 
chucks, and generally preparing the machine for 
working conditions. Also the purchase of a 
small power drilling machine was added to my 
equipment. At last, all this was completed, and 
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boiler. As this is perhaps the most vital part of a 
locomotive it was essential that the construction 
should be undertaken with every care. Suitable 
material being obtained, the plates for the firebox, 
throatplate, backhead and tubeplate were cut to 
shape and in turn flanged, drilled and temporarily 
riveted together. The barrel, wrapper, and tubes 
were formed, cut to length and the barrel and 
wrapper butt strap riveted. The operation of 
brazing, however, had to be postponed for a time, 





Her ladyship, 


I was ready once again to proceed with the model. 

So far everything had been made in accor- 
dance with the ‘“ words and music”? as detailed 
for ‘“L.B.S.C.’s”  “ Juliet.” Before long 
all was ready for an initial air test to “see 
if the wheels went round.” They did; the test 
was successful, and I surveyed the result of my 
labours up to this stage with a very pleasant 
feeling of satisfaction, It was, however, during 
this initial test that I received the first impression 
of Lady Fane's power. Coupling a small truck 
to the chassis by a piece of cord, and connecting a 
motor-cycle tyre pump to the steam pipe, I 
instructed my five-year-old son to sit on the truck 
behind the chassis. Putting the reverse gear in 
the forward position, I applied pressure with the 
pump. Lady Jane moved off with a healthy beat, 
hauling her load across the floor of the room. 

By now the ‘bug had bitten” and I was 
more anxious than ever to proceed, 

With the chassis and ‘‘ works ” completed, my 
attention was concentrated on the details of the 


“* Lady Jane” 


as I lacked the necessary equipment. Still, this 
would keep for a while and there remained 
plenty to do. ‘ 

In studying the design as originally set out in 
Tue Mopet ENGINEER I considered that fitting 
of a working brake gear would improve the 
appearance, as without brakes, the model seemed 
to be incomplete. I sorted out some odd bits of 
steel plate from a collection which, by this time I 
had accumulated, and set to work to make the 
parts forming the brake assembly. Blocks were 
cut and turned to the correct radius, hangers, pins 
and rods were filed up, drilled and fitted into 
position. The brake is hand operated by means of 
the usual screwed shaft engaging in a swivel nut 
mounted on one arm of a bell-crank lever. All the 
necessary pieces being made, the final fitting 
of the operating column completed the assembly, 
And, yes, it worked efficiently too, locking 
four wheels upon application. 

Time was passing, in fact, two years had now 
elapsed since the commencement of the model, 
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but due to other 
certain ressing 
duties, tie 
and _ otherwise, 
Lady fane had . 
to be put once 
again on the shelf. 
It was somewhere 
in the region of 
eight months 
later that progress 
on the model 
could proceed. 
During this 
time I had ac- 
quired a large 
number of obso- 
lete copper half- 
tone printers’ 
blocks, knowing 
that such would 
be extremel 
useful, iantnich, 
as the tanks, 
running boards, 
cab, backplate etc. 
could be made 
from these plates. 
They proved to 
be nice soft work- 
able copper, in 
fact, a joy to use. 
I mention 
* tanks,” as I had 
originally intended 
fitting side tanks 
as per ‘* words 
and music,” but 


was made. I calculated the difference in 
capacity between side tanks and saddle tank 
and concluded that the fitting of a saddle 
tank would provide almost twice the amount 
of water. Further, my contention was, that 
fitted with a saddle tank, the model presented 
more the appearance of what I considered she 
should be—*“ an industrial shunting locomotive.” 
To acquire correct detail for this change in design, 
I required an illustration of such a locomotive 
and eventually I found this in an advertisement 
of a locomotive building firm in one of the well- 
“known engineering journals. 

The running boards were cut from the half- 
tone electrotype plates, drilled and riveted to- 
gether, then fitted to the chassis. Again my atten- 
tion turned to the boiler, as the saddle tank could 
not be made until the boiler had been brazed 
together, and fitted on the frames of the chassis. 
But still I was without brazing equipment and 
something had got to be done about it. It is 

. strange how certain things happen, particularly 
the unexpected. In the course of wondering 
which type of equipment would best do the job, 
blowlamp or oxy-acétylene, the question was 
taised during a conversation with an interested 
acquaintance. Upon learning of my dilemma he 
immediately offered help in the direction of 
getting the boiler brazed for me. This was 

* undoubtedly a most kindly and generous offer of 

- assistance. Under my supervision this was accom- 


: 
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The driving end of “ her ladyship” 
at this stage a departure from the original 
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plished with little 
difficulty and after 
testing, the com- 
pleted boiler was 
erected in its 
place on the 
chassis, The pro- 
gress of the tank 
was now plain 
sailing, and again 
the copper half- 
tone plates were 
brought into use, 
To make the tank, 
thirteen pieces 
were cut, flanged, 
bent, drilled, and 
riveted together. 
This was a rather 
tedious job, as the 
plates forming the 
fabrication had to 
be _ temporarily 
assembled and dis- 
mantled _ several 
times in order to 
obtain the correct 
shape and_ size. 
While the cab was 
in course of pro- 
duction, the cab 
and backplate were 
fabricated at the 
same time to en- 
sure the one fitting 
with the other, 
Final sweating of 
the tank seams 
with soft solder completed the operation. 
Strainer boxes were made and fitted, one on 
each side of the base of the tank with 
twin feed pipes connected to the axle pump 
between the frames. An inner dome was 
turned up, drilled and fitted to the pad on the 


' boiler, passing through a tubular opening in the 


saddle tank. The safety-valve passes through a 
similar opening at the rear end of the tank. An 
outer dome of the squat pattern secures the tank 
in position by a countersunk central screw, screw- 
ing into the top of the inner dome. Over six gross 
of y4-in. copper rivets were used in this fabrica- 
tion. There now remained the backhead fittings, 
the grate, regulator, superheater and piping. 
With the exception of a few small details here and 
there, these were all made in keeping with the 
original design. The clack valves were situated, 
one each side the blow-down valve on the back- 
head due to lack of space on the sides of the boiler 
barrel, The grate also had.a slight modification in 
the form of a hinge one-third along its length, 
giving a tipping action into the ashpan, the latter 
being a fixture to the base of the firebox. This 
was so arranged to prevent ash falling on to the 
eccentrics directly underneath. ; 

So, with the remaining bits and pieces, and the 
usual trimmings, such as handrails, etc., being 
duly fitted, I surveyed the work of my labours 
extending over 4 years of real happy time. Here, 
at last, was the realisation of my desires. Only one 

(Continued on page 105) 


A Lin, CAPACITY DRILLING MACHINE 


by F. T. Leightwood 


oe ALTHOUGH 1 have « hand-ratchet with 8 


capacity far in excess of my requirements, 
but which was more than useful when I installed 
my lathe, I had nothing better for drilling small 
holes than a } in. Stanley wheel-brace. This use- 
ful tool is very handy for drilling wood, alumin- 
jum, and other 
soft materials, 
but I wanted 
something that 
would drill small 
holes safely in any 
material, and, 
utilising the Stan- 
ley chuck, would 
take up to }in. 
First of all I 
turned a mandrel, 
No. 2 Morse- 
taper to fit the 
tailstock of the 
lathe (and the 
headstock, too) 
screwing the nose 
% in. X 26 tpi. 
to suit the chuck. 
This took care of 
drilling in the 
lathe, and also by 
mounting an 
angle-plate on the 
boring-table, I 
could drill holes 
in work held 
against the plate 
with the chuck 
in the lathe man- 
drel, This method 
was a big im- 
provement for } in. 
to i in. but for 
smaller sizes, I 
couldn’t  treadle 
fast enough. 
This state of 
affairs existed un- 
til one day I 
noticed a_ small 
casting on the 
scrap-heap at 
work, consisting 
of two cylindrical 
portions connected by a thick web. One of the 
cylindrical portions was drilled and reamed ¢ in., 
and a boss on the side was drilled 4 in. (for a 
4-B.S.P. lubricator) which was simply asking to be 
tapped 3-in. B.S.F. for a locking screw. This then 
was the start of my drilling machine. I gained per- 
mission to take the casting, and so it came about 
that I put my models to one side while another 
addition was made to my equipment. ‘ 
The casting was first mounted on the boring- 
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General arrangement 





table with the $-in. bore parallel with the lathe’s 
axis and the spindle bore opened out to 4 in. 
in easy stages, the last two being a 31/64-in, drill 
and a }$-in. reamer. Before using the reamer, the 
top of the hole was counter-bored to # in. for the 
phosphor-bronze bush, using a flat-cutter to 
finish this, as a 
machine-reamer 
of that size would 
be an extrava- 
gance which I can- 
not afford, the 
4-in, reamer being 
one of my very 
few. 

The drilling end 
tapping of a #-in. 
B.S.F. hole near 
the top of the 
casting for the 
arm which carries 
the jockey pulley 
and the tapping 
of the holes in 
the side for the 
clamping - screw 
completed the 
machining of this 
component and the 
next job was the 
phosphor-bronze 
bush. This is just 
a simple turning 
job. ‘The bore is 
a shade more than 
4in., as it is not 
intended to take 
any thrust and 
the outside dia- 
meter is a good 
press-fit in the 
head. 

In order to save 
myself some hard 
treadling I made 
the pulleys of 
aluminium alloy, 
the jockey-pulley 
running on phos- 
phor-bronze 
bushes, #-in. 
bore, } in. outside 
diameter, and the driving pulley is. pressed 
on to a steel boss or centre. This centre 
is bored out }in, to fit the spindle and 
counterbored a running fit on the bush in 
the head-casting. In order to transmit the drive 
to the spindle a key fin. x }in. X 3 in, was made 
by screwing a high-tensile bolt (-in. B.S.F.) into 
the hole drilled and tapped in the steel centre 
(see section drawing) up to the end of the thread. 
‘This was then marked and cut down so that only 
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& in. of thread protruded into the bore, this part 
being filed to } im. wide to form the key. 

The spindle itself is a length of }-in. silver- 
eel reduced to yf in. and screw-cut to suit the 
chuck and grooved at the other end to } in. 
diameter < 9/64 in. wide to take the retaining 
washer, 

In the **Stanley” wheel-brace (like, I suppose, 
a good number of other machines of its type) the 
thrust is taken by a single steel ball, and as it 
seemed to be doing the job all right and couldn’t 
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Thrust block, pulley and spindle 


be any simpler, I decided to use this method, too. 

‘The thrust block, a chunk of 1} in. diameter 
mild steel, was bored } in., and drilled and 
tapped #-in. B.S.F. for the Allen grub-screw at 
one setting to ensure accurate alignment of the 
tip of the Allen-screw and centre in the end of 
the spindle, between which the steel ball is 
positioned, and the bottom face which carries 
the retaining washer is also faced up at the same 
time. The sides of the thrust block were 
milled to { in. wide and the } in. B.S.F. holes 
for the thrust-screws were drilled and tapped in 
the lathe in order to ensure they were at right- 
angles to the bore and the milled faces, 

As the retaining washer is divided to fit the 
spindle I used two pieces of $-in. x 4-in. B.D. 
mild-steel 1} in. long roughed to shape with 
hacksaw and file and sweated edge to edge on a 
piece of plate. This was then turned on the 
faceplate, the hole being 25/64 in. to clear the 
bottom of the groove. Before removing from 
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the plate, the washer was clamped to the thrust- 
block by a g-in. bolt and the 6 B.A. clearance holes 
drilled (by hand). ‘The lever and the links were 
drilled together in the lathe to.ensure accurate 
alignment in order that the lever will work 
correctly and not cause the thrust-block to bind 
on the spindle. ‘To complete the lever, a short 
piece of ,-in. bar was drilled, tapped -in. B.S.F. 
and faced, this was then clamped between the 
sides of the lever, and, along with the baseplate 
to which was clamped a j-in. nut, was placed in 
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my saddle-bag and off I went to see a man about 
a welding job. 

On my return I screw-cut the lower end of the 
column to suit the nut and the column was 
polished to allow the casting to slide freely. To 
complete the machining, the links, thrust-block 
and pulley were assembled to the head casting and 
the spindle fitted. The limits of the vertical 
movement were then marked off on the spindle 
through the }-in. B.S.F. hole in the pulley. A 
17/64-in. hole was drilled below the lower mark, 
3-in. deep, and this was used for the start of the 
keyway. For want of a better tool I used a }-in. 
end-mill, but I could have used a lot more speed 
than I attain with the treadle, and I think a 
fly-cutter might have been an improvement. 

_The jockey-pulley bracket consists of a short 
Piece of $ in. square bar drilled j in. for the arm 
and ; in, for the pulley spindle. ‘The pulley 
spindle is cross-pinned in position while the 
assembly is locked after adjusting the belt, with 
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Jockey pulley assembly 


a set-screw (as there is only one step on the driving 
pulley this is set and locked). 

To assemble the spindle, the thrust block is 
placed over the end of the spindle and the 
retaining washer is fitted. The steel ball is 
dropped in (with a dab of grease) and the Allen- 
screw fitted, with its nut. The Allen-screw is 
eased off until the spindle is free and the nut 
locked. 

The pulley is slipped over the spindle and the 
17'64-in. hole in the spindle lined up with the 
tapped hole in the pulley and the key screwed in. 
At first the key fouled the bottom of the keyway 


and careful filing cleared this. The spindle was _ 


next fitted to the head and the links connected 
up to the thrust-block. 

At this point I realised that I had no means 
of lifting the spindle to the top of its stroke and 
so I fitted a light spring round the spindle, bet- 
ween the pulley and a small collar locked on the 
spindle with two 6-B.A. screws, just below the 
thrust block. This way, the pulley is kept down 
on the bush by the spring against any tendency 
to rise with the spindle, without the need of any 


“ LADY 


other device (outboard bearings, etc.). 

To drive the machine I use }-in. round belting 
passed round a groove turned in the rim of the 
“ driver” plate. This gives a spindle speed of 
over 1,000 r.p.m. which is much better for hand- 
ling small drills than any other method I possess, 
and when the great day arrives when I can use 
an electric motor, well, there will be six changes 
of speed and the top r.p.m. will be much higher. 

Lubrication is a simple matter. The spindle is 
lubricated by lifting the pulley against the spring 
and squirting a little light oil down the keyway, 
the 17/64-in. hole acting as a reservoir distributes 
this oi] throughout the bearing. 

The thrust-block is best lubricated by removing 
one of the thrust screws which allows oil to be 
applied directly on to the ball. 

A modification which I have found necessary is 
to leng:hen the links for the thrust-lever and 
fit a longer spring. The original movement was 
rather restricted but this spindle has over 2 in. 
travel now. Finally, I intend to fit a longer 
column to allow room to fit a table, maybe a 
tilting one at that. 


JANE” 


(Continued from page 102) 


thing was now lacking—a coat of paint. So with 
paint and brush the final touches were applied 
and finally Lady fane stood before me in all her 
glory of green, black and maroon, and as I gazed 
a pleasant feeling of immense satisfaction and 
pride possessed me. I had accomplished my 
desire. I had built Lady Jane. 

Up to the time of writing she has only been 
tried out on air and she certainly runs most 
beautifully. Her steam trials are yet a further 
thrill in store. 

Yes, this is my first attempt at model locomo- 


tive building and I may say that the urge to 
continue is stronger than ever. So much so that 
some day in the not very distant future Lady Fane 
will have a big sister to keep her company. This 
will be “‘ Britannia”? which already is making 
progress. 

Did I hear an enquiry regarding my right arm ? 
Well, I am pleased to say that apart from being 
somewhat distorted it is perfectly normal, thanks 
to model engineering. I had almost forgotten it 
was ever broken. It is most certainly very 
strange what can be the outcome of an accident ! 
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DESIGN 


An article of great importance to every reader whose interest 
centres on the field of photography 


by Raymond F. Stock 


HERE is a growing interest amongst model 
engineers in the construction of their own 
cameras and photographic equipment, and the 
following notes are intended to help those who 
may be less familiar with photography than with 
modelling. 
An article of this nature can do no more than 
Suggest a few of the problems of design and 





Fig. \(a). Refraction at a glass surface 


indicate some of the common solutions, and it is 
earnestly suggested that any intending constructor 
should borrow from the library a good standard 
work on photography and study chapters on 
lenses, shutters and types of camera before 
deciding on a layout. 

In order to appreciate certain factors in design 
it is necessary to cover the essentials of camera 
optics, hence the ensuing section on lenses : 





Fig. 2(a). Refraction of light through a tapered 
glass block 


this contains only the minimum theory and the 
simplest of mathematics, for which I apologise 
to more photographically-minded readers. 


Optics 

When a ray of light passes from air to glass at 
any angle other than 90 deg. it is bent or refracted 
as shown in Fig. r(a). 

If the ray emerges from the other side of a 


: M ill 106 


parallel glass block it is refracted equally in 
the opposite direction so that it continues parallel 
with its original path but displaced to one side 
as in Fig. 1 (6). This effect is known as parallax. 

When the sides of the glass block are not 
parallel the ray of light is permanently refracted 
from its original direction as in Fig. 2 (a). 

This effect is the basis of lens action. A lens 





Pig. 1(6). Parallax 


is a glass solid bounded (on its working faces) 
by portions of spheres of any radius to infinity 
(i.e. a flat plane) and rays incident on one face 
are converged toward the centre line or optical 
axis as shown in Fig. 2 (6). 

Lenses of this type which converge rays of 
light are known as positive lenses, and may be 
divided into three basic classes, named in Fig. 


3(a). 





Fig. 2(b). Converging effect of a positive lens 


Lenses may also diverge rays of light from the 
axis and are then known as negative lenses—the 
corresponding classes being illustrated in Fig. 

b 


Positive lenses are ‘“‘ magnifying” lenses 
and, except such examples as will be shown later, 
are the only type used in photography. For the 
purpose of this section a double-convex lens will 
be illustrated, but the principles and theory apply 


beeline baile hes an 
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(a) (Cc) 





Fig. 3(a). Positive lenses (a): double convex ; 
(b) meniseus ; (c) plano-convex 


to any form of positive lens, however constructed. 

In Fig. (4) it will be seen that parallel rays of 
light are falling on one face of a lens: it is an 
inherent property of such a lens that these rays 
are refracted towards one point: this point is 
called the principal focus, P.F. 

The distance from the optical centre* to the 
principal focus is the focal length of the lens. 

It will be seen that any incident ray coinciding 
with the optical axis is unchanged in direction ; 


OPTICAL _ 
AXIS 


Fig. 4. 


and it is found that any ray originally directed 
towards the optical centre of the lens retains its 
original track. (This is only true of a lens with 
negligible thickness, but is a sufficiently close 
approximation for practical examples.) 

The parallel rays incident on the lens in Fig. 4 
might be supposed to come from a very remote 
point source of light, e.g. a star, but in photo- 
graphy we are generally concerned with photo- 





* The‘optical centre of a double convex lens is its physical 
centre, It is less simple to find in other types of lens (though 
it always lies on the optical axis) but fortunately its exact 
position is seldom needed in"practical work. 
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Fig. 3(b). Negative lenses : (a) double concave ; 
(b) concavo-convex ; (c) plano-concave 


graphs of objects rather nearer than this: Fig. 5 
shows an object O and its image I and it will be 
seen that the image point lies farther from the 
lens than the principal focus: it is, in fact, a 
general rule that the closer the object to the 
lens, the farther away is the corresponding image, 
and naturally the two distances are related by a 
simple formula : 


I 
Shs hee Bete, ae Bs ee (1) 
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Principal focus 





Fig. 5.“[ Object and image points 


where F = focal length 
u = object distance (to optical centre) 
and v = image distance (to optical centre). 
Thus with a lens of 6 in. focal length an object 
point 30in. away is brought to a focus 7} in. 
away : 
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Fig. 6. Image formation 


Equation (1) may for convenience be expressed 
as: 

ux F 

oie ne ais ae: es (2) 


The terms F, u and wv are in common use and, 
together with the indispensable equations (1) 
and (2) should be noted. 

Practical photography is concerned with real 
objects rather “than points, and Fig. 6 shows 
how an image of a real object is formed. Two 
points only are plotted, but these are sufficient to 
fix the limits of the arrow: similar reasoning 
could be applied to fix the position of any number 
of object-image points, in any planes, so that a 
three-dimensional image could be built up from 
a corresponding object. It will be seen that the 
position of any point is fixed by drawing two of the 
rays supposed to be radiating from it : one paral- 
lel with the optical axis (and therefore refracted 
towards the principal focus) and one through the 
optical centre (and therefore unchanged in 
direction). The intersection of the emerging 
rays provides the image point required. 

It is on this basis that all camera lenses form 
images, and provided the principle is understood 
it will not be necessary to use the geometrical 
construction in practical work. 

It should be evident that the closer the object 
approaches to the lens the larger the image will 
be, and image size is connected with u and v 
by the following simple equation :— 





M =< where M = magnification of image 


(generally a fractional quantity). 
In the example quoted before, v was 7} in. 
and u was 30. 


Thus M = 24 Hc 
t 39 4 

That is, the image would be } full size. 

The image is full size when v = u and at this 
point v (and w) is found to be equal to 2F. 

Thus in order to photograph an object full 
size (on the negative) the lens must be capable of 
being moved away from the plate to a distance 
of twice the focal length of the lens. 

So far the diameter of the lens has not been 
mentioned, as it does not affect the process of 
image formation : it is, however, most important 
in determining the “ illuminating value ” of the 
lens, i.e. the brightness of the image. 

The value of an image for producing the 
necessary chemical changes in the plate is deter- 
mined by the diameter of the lens and the focal 
length, thus :— 

f= Focal length 
diameter 
where f is the standard symbol for lens aperture. 

Thus different lenses may have the same f 
value, e.g. an 8 in. lens of 1 in. diameter = f8 
and a 4 in. lens of } in. diameter = f8. 

It is important to be able to know and to vary 
the effective aperture of a lens in order to control 
the exposure: hence the fitting to most lenses 
of a diaphragm to regulate the working diameter. 

Apart, however, from questions of exposure 
it is most desirable to be able to reduce the 
aperture for the following reason. 

Any three dimensional object produces a 
three dimensional image inside a camera, and 
since a film or plate presents a plane surface 
most of the image lies within or beyond the 
position of the plate, i.e. it is “ out of focus.’ 





PLATE 


Fig. 7. Circles af confusion (shown hlack on plate) 
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Fig. 8. Effect of reduced aperture 


This is demonstrated in Fig. 7 where image 
points J, and J, (from object points O, and Og.) 
are represented on the film by small circles, 
actually cross sections through the cones of rays. 

This effect is unavoidable but if the diameter 
of the lens is reduced as shown in Fig. 8 the 
circles are smaller ; these small circles, represent- 
ing actual points, are known as circles of confusion. 





Fig. 9 


Only one plane in any photograph can be truly 
sharp but generally a region within certain limits 


_ can be accepted, and the limits will depend upon 


the stop or diaphragm size in use, and the degree 
of sharpness expected: obviously, a greater 
degree of clarity is required in a photograph of 


the negative has to be enlarged the circle of 
confusion acceptable in the negative must be 
reduced proportionately with the degree of 
enlargement. 

Fortunately, it is not necessary to make calcu- 
lations on this subject as photographic manuals 
invariably give “ depth of focus ” tables which 
show the limits of acceptable sharpness either 
side of the focussed distance, for various com- 
binations of f number and focal length. It is 
nevertheless a most important factor in the 
photography of models and it may be worth 
while to digress from theory for a space to illus- 
trate the practical effect. 

Assume that we photograph an electric locomo- 
tive, 30 ft. long, and the effect obtained is as in 
Fig. 9. The perspective is such that the further 
end appears half the size of the nearer end— 
indicating that the camera was twice as far away, 
i.e. 30 ft. from the cab front. The plan view of the 
arrangements is as in Fig. 10 (a), and assuming 
we use a lens of 6in. focal length the image 
distance (v) of the front end will be from (2) 


oe gee x's be eee 6.102 in 
360—6 354 ; ; 

For the rear end 
cee oases = 6.050 in. 


720 — 6 714 
a difference of .052 in? 
If the film is arranged to be midway between 
the focal limits the maximum error will be 
.026 in., which, with the lens working at 1 in. 
diameter (/6), means a circle of confusion of 
about 3/1000 in. 
Assume that we now wish to photograph 
a 1 in. scale model of the locomotive, the distance 





Fig. 10(a) 


a machine than in a portralt (where, indeed, 
it may be quite undesirable). 

A circle of confusion of about 1/100 in. is 
commonly regarded as “ sharp ” but it must be 
remembered that this is in the final print: if 


of the camera must be scaled down in proportion, 
to obtain the same perspective and viewpoint. 
The corresponding arrangements are shown in 
Fig. 1o (6) and here the difference between the 
focal points for front and rear is enormous. 
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uw (front) = 30in, 
_ 180 _ 








se et a a = 7.5 in. 
u (rear) = 60 in. 

6X6 _ 360 _ 2 
eS eon cr 6.666 in. 


a difference of 0.833 in. 


Te 





(a) (b) 


Fig. 11. Exaggerated illustration of distortion 
produced by using a stop (a) before and (b) behind 
a single lens. Image should be square 


Applying the same reasoning as before, the 
circle of confusion will be over 50/1000, a quite 
unacceptable figure. 

Thus to get comparable results in photograph- 
ing a model, one would require a scale camera 
making scale size prints—and then scaled down 
eyes to sce them! 

This being inconvenient, the practical alter- 
natives are to (1) use as small an aperture as 
possible—/32 is usually the minimum size fitted 
—and (2) to avoid such extremes of distance as 
are used in the above example. 

The best results are obtained by using the 
smallest stop available, and then arranging the 
subject to lie within the limits denoted by a 
depth of focus table, 


Practical Lenses 


No camera lenses are as simple as those pre- 
viously described. Box cameras and the cheaper 
folding cameras are often fitted with a single 
meniscus lens which is generally cemented to- 
gether from a positive and negative lens. This 
compounding of different types of single lens— 
positive and negative, and from different types of 
glass—is a process commonly employed. The 
combinations used are often most complex and 
the aim is to reduce all the faults or aberrations 
of the complete lens to negligible proportions. 

The single meniscus lens referred to above is 
generally not used with apertures above /11, 
and if acquired separately from its mount should 
be fitted with a suitable diaphragm to restrict 
its aperture. The diameter of the stop may 


bh 1D 


Fig, 10(5) 


‘ 


easily be found once the focal length is known, 
and the latter is simply arrived at by the obvious 
process of focussing a distant object (e.g. the 
moon) on to a sheet of card and measuring the 
distance from lens to image. Although the optical 
centre may not be known it will be sufficiently 
accurate to measure to the back of the lens (the 
concave surface). ; 

Though a relatively ‘‘ slow ” lens the meniscus 
is capable of producing excellent results on 
subjects such as models, where, in any case, a 
small stop would be employed; an additional 
virtue is cheapness. 

Generally, this type of lens is retained in a 
counterbore by a spring circlip or thin flange on 
commercial cameras, but if a mounting ring or 
holder is provided this may be incorporated with 
the diaphragm mechanism. 

With any single lens the diaphragm must lie 
to one side or the other, and it is found that some 





Fig, 12. Three lens elements in shutter housing 


distortion of the image occurs either way, as 
shown in Fig. 11. Generally, the stop is used in 
front of the lens, and the resulting distortion is 
quite small. 

The more complicated lenses used on expensive 
cameras consist of two, three or more separate 
elements each of which may consist of more than 
one lens cemented together. The individual 
elements are fitted into brass or duralumin 
mounts which have fine threads cut in them so 
that they may be screwed accurately together 
and to the lens backplate or other supporting 
member, as for example in Fig. 12. 

(To be continued) 
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HIS week, by way of a change, I propose 
to take you, in fancy, into my workshop, 
and spill a few beans on a matter that apparently 
puzzles most of my correspondents, especially 
new readers. It used to puzzle my few personal 
friends, too, until I did a bit of explaining and 
demonstrating ; and even now, they find it hard 
to believe. The writing, drawing, and corre- 
spondence involved in these articles, and the bit 
of experimental work that must be undertaken 
to guarantee results, is a full-time job for a much 
younger person 
than your humble 
servant. In addi- 
tion, there is my 
railway to main- ONLY. 
tain, and improve 
where possible ; 
for example, the 
automatic signal- 
ling that I in- 
stalled some time 
ago, wasn’t ex- 
actly a “ five- 
Minute ” job, and 
took a little 
scheming out, be- 
side the actual 
work involved. 
My fleet of loco- 
motives sometimes need running repairs, 
same as their full-sized sisters ; things won’t 
last for ever, and my engines work hard. 
Ayesha is now busy burning out her tenth 
set of firebars! Also there is new construc- 
tion; I’m building, not only a 34-in. gauge 
Britannia, but two other experimental loco- 
motives. Then there are domestic chores ; 


.in my workshop is a No. 3 Ideal boiler that 


heats the house via radiators (learned that trick 
in U.S.A.) and sees to the domestic hot-water 
supply. This merchant takes over an hour each 
day, cleaning the fire three times, and emptying 
the ashpit twice. It wouldn’t, if we could get some 
decent coal ; but the awful muck dished out for 
boiler fuel (at nearly £7 per ton, when we can 
get it!) simply clinkers the bars, and bits break 
up and fall through, so that every bit has to be 
sifted and picked. Even if we could afford to 
throw away half-burnt cinders, the shortage of 
coal makes it imperative to sort them out of the 
burnt residue, and put them on the fire again. 

I not only do all the small house repairs 
(including plumbing, but not painting and 
decorating) but maintain my gasoline buggy and 
keep it clean. I’ve got the maintenance down to 
a fine art, inasmuch as my record time for decar- 
bonising, start to finish, is 1} hours. The car 
is a Series 2 Morris Twelve, which I bought 
new in January, 1937, and goes as well today 
as it did then, as our Technical Editor and 
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How to part off body blanks 





Lobby Chat 


How it is Done—Hints on Mass-producing 
Small Injectors 


Commercial Manager both can testify! M 
neighbours consider me plumb crazy when 
do a bit of locomotive testing in cold, wet, foggy 
or otherwise bad weather, or in the dark; but 
they forget all about that when their garden 
shears need grinding, or the lawn-mower breaks 
down, or the kettle springs a leak, or the bath- 
room cistern suddenly overflows—circumstances 
alter cases! The puzzle is, how do I manage to 
do it all? Well, my hours are long ; I have to 
be up before 7 a.m. in case the postman rings 
the bell—as he 
very often does— 
with something 
that won’t go 
through the letter- 
box; and I sel- 
dom go to bed 
before midnight, 
after being “on 
the go” practi- 
cally all the time. 
Enough to break 
the heart of any 
trade union offi- 
cial, isn’t it? As 
to health—bless 
your hearts and 
-souls, I’ve no time 
even to think 
about being ill ; any time lost, would have to be 
made up afterwards. ; 


The Solution is just “ Speed ” 


The only way I can get through the work, is 
to make speed, and I can do this on everything 
except writing and drawing. Incidentally, people 
who write to me, and expect a reply as long as 
one of these weekly articles, will now know why 
they are disappointed; and Pll have to cut 
them shorter still, from now onwards. They 
will also understand why I can’t entertain visitors, 
apart from my natural ‘“ company-shyness.” 
I manage pretty well by running to a sort of 
timetable, and by employing methods such 
as I am about to describe. For some years past, 
around Christmas time, I have made a dozen or 
more weeny injectors, in a batch, to distribute 
as friendly gifts to good folk who have been kind 
to me during the year. Most readers of these 
notes shy pretty badly at the idea of making one 
injector (my correspondence tells a tale!) let 
alone a dozen; yet, tackled the right way, it is 
no trouble at all, as I’ll endeavour to explain. 


CLEARANCE FOR PIP (IF ANY). 


A Lesson in Home-workshop Mass Produc- 
tion 

As those who have visited me know full well, 

I have a fully equipped workshop. It is known 

as ‘little Crewe,” or Swindon, or Doncaster, 

etc., among the “ heads,” according to where 
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they come from. I can build locomotives with a 
pedal lathe, a hand drilling machine, and a few 
hand tools, but couldn’t make the “ job-speed,” 
as I call it, as [can with my present equipment. 
For new readers’ benefit, this consists of four 
Jathes (Milnes, Drummond, Boley, and Wolf- 
Jahn) horizontal and vertical milling machines, 
planer, pillar and sensitive drills, power hacksaw, 
jigsaw (metal cutting), small precision bench 
vertical mill with revolving table, two tool 
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Marking-off jig for body blanks 


grinders, guillotine shear, bending brake, rod, 
tube and channel bender, rod parter, linisher, 
and one or two more oddments, all time-savers. 
The Diacro rod parter, for example, will knock 
off a hundred boiler-stay blanks, to precision 
limit of length, in less than two minutes, and all 
the ends will be dead square, no sign of burr, 
ready for screwing. I have small tools in galore, 
but not much in the way of jigs and fixtures— 
in that respect I agree with our cartoonist ! 

This is how I set about the injectors. First 
of all, I part off a dozen {in. lengths of + in. 
square brass rod for the bodies. The rod is 
chucked in a four-jaw  self-centring chuck 
(useful gadget that) on the Drummond, the 
parting-tool set jin. from the end, and a piece 
of ordinary round rod put in the tailstock chuck, 
and butted up against the end to act as stop. 
Part off, slack chuck jaws, pull out rod till it hits 
the stop, tighten chuck, part off again, and 
ditto repeato until there are 12 blanks lying in 
the tray. Next spasm, turn and screw ends, 
drill And ream ; so over to the high-speed Boley 
precision lathe. Set one blank truly in four-jaw, 
turn the end to } in. diameter for 5/32 in. length, 
and set both of the ‘‘ mike” collars (cross and 
top slides) to o when right diameter and length 
are obtained. Screw jin. x 40 with die in tail- 
stock holder. Centre, drill through No. 24, and 
ream §/32in. Put centre-drill, 24 drill, and 
reamer on bench where they can be grabbed 
easily ; ditto die holder. Slack jaws 1 and 2 of 
four-jaw chuck, reverse piece of jf; in. rod, 
tighten same jaws, and turn down other end to 
dimensions above, no measurement being needed, 
simply setting the “ mike ” collars to 0, and taking 
the one cut. Run the die on, and there is a body 
blank, drilled, reamed, and screwed both ends. 
Slack jaws I and 2 again, pop in another bit of rod, 
tighten same jaws, and repeat sequence of opera- 
tions, which can be done like greased lightning, 
as the tools are right under my hand, and there 
are no measurements to make. 


Drilling Bodies and Fitting Ball Chambers 

A jig (courtesy title!) is used for marking 
where to drill the holes. This is a strip of 16- 
gauge metal j; in. wide, abotit 3in. long. At 
one end there are two 3/32 in, holes spaced for 
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water union nipple and overflow ; at the other, 
for ball chamber and air release. The strip is 
laid on the embryo injector body, and a spring- 
operated centre-punch applied to the holes. 
This doesn’t make pop marks deep enough for 
drilling, so they are enlarged with an ordinary 
cemtre-punch. I drill the 3/32in. air release 
holes first, then the 4in. holes for the ball 
chambers, then the No. 30 holes for water union 
nipple, and overflow pipe. The bodics are held, 
four at a time, in a machime-vice with a ledge 
at the top of the jaws, so the drilling is very 
quickly done. The ball chamber holes are then 
pin-drilled -#; in. diameter and ;; in. deep, to 
take the spigots on the bottom of the ball chamber. 
As the quill on my pedestal drill is graduated, it is 
an easy matter to regulate the drilling depth, 
no stop being needed. 

For the ball chambers, 12 pieces of 4 in. round 
rod are parted off to $in. length, by aid of the 
stop described above, the rod being held in three- 
jaw. One only, has a centre pop made on it, 
+; in. away from the true centre indicated by 
the tool marks. This piece is chucked in the 
four-jaw, with the pop mark running truly. 
It is centred, drilled through with No. 34 drill, 
opened out and bottomed to 7/32 in. diameter 
for tin. depth, slightly countersunk, and tapped 
fin. x 40. A4in. parallel reamer is put through 
the remnants of the No. 34 hole. 

Drills, tap and reamer are placed where they 
can be grabbed easily ; then Nos. 1 and 2 jaws 
are slacked off, the piece removed, and replaced 
by another, the same two jaws being tightened. 
Operations are then repeated; and although 
the fresh piece hasn’t been marked, the chuck 
locates it correctly, and all pieces will be exactly 
the same as the first. A dummy little mandrel 
nose, screwed jin. x 40, is then put in the 
three-jaw, each ball chamber screwed on. it, 
and a +; in. spigot turned to fit the pin-drilled 
recess in the body. The first is turned by “ trial 
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How to turn valve-box spigots 


and error’? ; the reading of the “ mike ” collar 
on the cross-slide noted, and all the rest turned 
to the same setting. Centre-pops are then made 
at 3/32 in. from the edge of the spigot, and a 
3/32 in. hole drilied on the slant, into the ball 
chamber. I just put each ‘one in the V in the 
middle of the machine-vice jaws, and cock up 
one end of the vice on a bit of } in. square rod. 
The drill then goes slap into the ball chamber 
without the least risk of damaging the seating, 
and they are all alike, Any burring is smoothed 
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off with a fine file, and the spigots pressed into 
the pin-drilled holes in the body blanks, the 
slanting holes lining up with those in the blanks, 
further along. 


Water Nipples 


I make these from }-in, brass rod held in 
three-jaw, and don’t turn it for the screwed part 5 
I simply run on the } in. X 40 die for } in. length, 
then centre deeply, drill No. 40 for # in. depth, 
and part off at a bare 7 in. from the end, 54 
turns of my top-slide handle moving the parting 
tool along for the correct distance from the end 
of the threaded part, When all.the lot are parted 
off, I chuck one, holding by the threads (it 
doesn’t hurt them, if the chuck jaws are not 
tightened excessively) and turn the other end for 
a bare +; in. length, to a tight fit in the hole in 
the body blank. The “ mike” collar reading 
is then noted, and the others turned to the 
same setting, the lot then being pressed in. 

The whole lot are then placed on a bit of 
#; in. asbestos sheet, with the nipples pointing 
skywards. Some “ Easyflo” flux, mixed to a 
paste with water, is then applied to each side 
of the body, where it rests on the ball chamber, 
and around the water nipple. A one-pint blow- 
lamp is used for silver-soldering ; you need only 
a mild flame for these “ jewellery jobs.” The 
flame is played on the end one, and as soon as it 
glows dull red, the “ Easyflo” is applied. I 
use the wire form, for these jobs, touching the 
body at each side of the ball chamber, and then 
giving the nipple a small dose. The “ next man 
in” has already become well warmed up, so 
the flame is transferred to that, and the process 
repeated, and so on, all along the line. As the 
redness dies away from the ones already done, 
they are picked up with small tongs, and dropped 
into a small jar of pickle. When they are all done, 
the lot are washed in the kitchen sink to remove 
all traces of the acid, and then cleaned up by 
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How to mill flats on valve boxes 


holding against a circular wire brush, on an 
arbor stuck in the end of the spindle of one of 
my tool grinders. As the speed of this merchant 
is 2,990 r.p.m. it soon creates a bobby-dazzle. 
The overflow holes are then tapped $/32 in. x 
40, and the reamer put through the bodies again 
to remoye any burr. The reamer is put in the 
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three-jaw, and the body run on it by hand, with 
the lathe running at a good speed. 


Finishing Ball Chambers and Fitting Ball 
Valves 
The flats on each side of the ball chamber are 
milled. One embryo injector is held by the body, 
in the machine-vice on the miller table, and 
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WEDCE BRAZED ON UNDERSIDE 
OF RULE FITS HERE. 


Drilling depth gauge 


run past a 3in. X % in, side-and-face cutter on 
the arbor, the table being adjusted so that the 
flat projects about 1/32 in. from the body. Each 
one is then given a dose of the same medicine, 
on both sides, without altering the sideways set- 
ting of the table ; just one traverse apiece, and 
only a few minutes’ job for the lot. This could 
also be done in the lathe, with the cutter on a 
spindle between centres, and the injector bodies 
in a machine-vice, regular or improvised, bolted 
to the saddle, or boring table. Hach body is 
then numbered; I number all my injectors 
with a set of small figure punches, and keep a 
record of when tested, and where they go. 

The 5/32 in. balls are then fitted exactly the 
same as those in a clackbox, and the caps turned 
from +; in, brass rod; I did the last dozen in 
roughly 25 minutes, measuring the first one, and 
turning ail the rest to the same reading of the 
“ mike ” collars, as mentioned previously. 


Cones 


All the combining cones are next fitted. 
They are all the same diameter and length, 
as the bodies are all reamed with the same 
reamer. The steam end of each injector body is 
slightly broached, with an ordinary taper-pin 
broach, and the end of a piece of 4; in. brass rod 
turned down until it just enters the broached 
end, so as to be a press fit in the parallel part 
of the reamed hole, the reading of the “‘ mike ” 
collar on the cross-slide being noted. The end 
of the rod is faced, centred, and drilled No. 72 
for +, in. depth. I have a small Starrett rule 
attached to the lever tailstock barrel of the Boley 
lathe, working through a guide, which indicates 
depth of drilling at a glance. The end of the 
rod is cut back slightly to form the weeny nozzle 
then the piece parted off to a full } in. length.’ 
Operation repeated 11 times, to same setting 5 
no further measurements required. 

Each is then rechucked, back outwards, 
and reamed with a little cone reamer (these 
have been fully described) with a stop on it; 
as the cones are set halfway out of the chuck 
jaws, a jewellers’ hacksaw held close to the 
jaws, cuts each in half, afterfreaming. The 
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cut halves are slightly backed off, removing the 
sawmarks, and the bits pressed into the injector 
bodies, under my bush press. I “sight” the 
first half, down the hole at the bottom of the 
bal] chamber; then put a sliver of metal, a 
bare x/32in. thick, down the hole, and press 
in the second half until it just grips the sliver a 
little ; the metal is then pulled out, leaving the 
spacing correct. The taper reamer is then put 
in by hand, to remove any burr, and a scrape 
taken out, to ensure that the taper is continuous 
(very important that) after which, a 70 drill is 
poked through by putting it in a pin chuck and 
twirling with my fingers. 

The delivery cones are then fitted, measuring 
the first one, noting the reading of the “ mike ” 
collars, and turning all the rest to the same 





Jig for drilling clackbox bodies 


setting. A 76 drill is used first, the 75 being 
put through after the taper reamer. The steam 
cones are fitted similarly. The outside diameter 
of the nozzle of the first one is gauged by an 
ordinary hand “ mike,” the reading of the 
collar on the cross-slide handle noted, and all 
the rest turned to the same setting. 


Clackboxes or Check Valves 


Finally, I make the clacks. Twelve pieces, 
each § in. long, are parted off a + in. rod, using 
a stop in the tailstock chuck, same as first men- 
tioned for the bodies. Each has a 5/32 in. hole 
drilled halfway through it, 5/32 in, from bottom, 
in a simple jig, same as I use for drilling handrail 
knobs (described) ; then each is chucked, centred, 
drilled, tapped, and reamed as described in 
my injector construction notes, noting the depth 


A Handy 


We have recently received from Messrs. 
John Harper & Co, Ltd., one of their anvil sets, 
the advent of which will undoubtedly be of great 
interest to a large number of our readers. 

Fitted with a useful vice attachment, the uses 
to which this equipment can be put are almost 
without number, and for those who either already 
specialise in, or are contemplating the approach 
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rule readings when doing the first one, and making 
all the rest same size. Depths for drilling are 
regulated by the little sliding rule on the tailstock 
barrel. Then the little cup that screws on to the 
injector body is made and fitted to each. The 
fin. rod is chucked again, faced, centred, 
drilled, bottomed, and tapped, and parted off 
+; in. from the end; then each is reversed, 
and a + in. spigot turned to fit the hole in the side 
of the clack body, turning the first to size, and 
the rest to the same setting of the “ mike” 
collar. They are all pressed in, silver-soldered 
at one heat, and pickled, washed, and cleaned up. 
The clack balls are then fitted, each with the 
** hammer-and-bfass-rod ” operation ; and, 
finally, the screw caps, with union, are made from 
#; in. hexagon brass rod. The depth from ball 
to top is gauged first, and the end of the rod turned 
to suit, screwed Jin. x 40, and parted off at 
4in. from the end, all the others being turned 
to same setting, as all the clack boxes are drilled 
to same depth. Then each is rechucked, plain 
end outwards, centred deeply for union, drilled 
through, turned down outside and screwed 
tin. X 40. The part that screws into the clack- 
box is cross-slotted, to prevent the ball blocking 


the entrance to the way out when it lifts, and the ~ 


caps screwed home. Each clackbox is then 
screwed on to the delivery end of an injector ; 
and if it doesn’t stand up straight, a weeny 
bit is taken off the flange of the delivery cone 
until it does. Finally, the overflow pipes are 
fitted. We then have a dozen little jiggers all 
ready for testing under service conditions ; 
and if the weather is fine, Curly and old Ayesha 
spend a happy time testing them on the little 
railway. If the weather isn’t so fine, well, they 
get tested just the same—a full-size railway 
doesn’t worry about the weather! Incidentally, 
I can do what a full-size railway finds practically 
impossible, viz. rufi at full speed with perfect 
safety in a dense fog. 

Well, that is all there is to it. Get the job 
“lined up,” in a manner of speaking, have 
your tools handy, and all you have to do, is to 
go right ahead. The last dozen injectors that I 
made, the week before Christmas, have all 
departed hence, most of them far afield, one even 
to Valparaiso, Chile. My “exports” don’t 
bring in any dollars, but they bring something 
far more valuable—to me, at any rate—and that 
is, a dickens of a lot of goodwill. 


New Anvil 


to amateur cobbling, the foot irons will be indis- 
pensable. 

With an overall length of 10} in., a width of 
3 in. and a height of 4 in., the anvil itself weighs 
12 lb. 12 oz. 

Full particulars, price, etc., may be obtained on 
application to the manufacturers, John Harper & 
Co. Ltd., Albion Works, Wittenhall, Staffs, 
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PETROL ENGINE TOPICS 
““New Engines for Old!” 


How an Ancient Gas Engine was Improved, Modernised, and Given a New 
Lease of Life 


by Edgar T. Westbury 


AVING completed the valve chamber 
assembly, attention was now given to 
improving the valve operating mechanism, which, 
to say the least, had originally been somewhat 
primitive: Apart from details of designs, such 
as the bent strip used for a valve rocker, and the 
pin in the side of the spur gear which had served 








the purpose of a cam, it was felt that the entire 
layout of the mechanism called for drastic modi- 
fication, especially in view of the desirability 
of operating both valves mechanically, which 
was hardly possible at all with the existing location 
of the gearing. Y 

Incidentally, it may be mentioned that some 
of the examples of this type of engine which 
have been encountered—presumably of a later 
date than the one under discussion—embodied 

*Continued from page 54, “* M.E.,” January 10, 





one or two detail improvements, though no 
changes were apparently made in general layout. 
One such engine, owned by Mr. Bradshaw, of 
Chelsea, the valve rocker is a fairly robust gun- 
metal casting, with a wide central boss which 
affords a good bearing for the pivot; it is, 
however. still operated by means of a pin in 





A group of valve operating gear components, old and new 


the spur wheel. This engine is fitted for running 
on petrol and equipped with a float feed car- 
burettor of a type which was once common for 
all types of model petrol engines including 
those intended for speed boats. It has a plain 
fixed jet and a rotary plug throttle with an extra 
air disc valve mounted on it. Electric ignition 
is provided for by a simple wiper brush operated 
from the pin in the disc valve, acting as a contact- 
maker for a trembler coil, and a full-size (18 mm.) 
sparking-plug is screwed directly into the valve 
chamber, over the inlet valve. 
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Reverting to the engine now under discussion, 
it was decided to fit a camshaft with two cams, 
operating both inlet and exhaust valyes through 
rockers of somewhat similar type to the original, 
but more substantial in design. It was obviously 
impossible to retain the same gear centre location 
as the original spur gear, as an extended camshaft 
at this point would have fouled the connecting-rod, 
The only practical alternative, therefore, was 
to shift the camshaft towards the cylinder, 
where it was out of the sweep of the rod, and use 
an idler gear to transmit motion from the crank- 
shaft pinion to the spur gear. While 
it had the, disadvantages of complicating the 
gearing, this was more than outweighed by the 
possibility which it offered for shortening the 
valve rockers, providing means of clearance 
adjustment, and also locating the cams immedi- 
ately under the mouth of the cylinder, where 
their lubrication would be assisted by the con- 
stant dripping of oil scraped from the cylinder 
wall by the piston. 

Here, there arose the problem of mounting the 
camshaft, which must necessarily project some 
distance from the available point of support, 
namely the vertical side web of the body, and for 
convenient layout of the valve rockers, it was 
desirable to locate the cams in parallel alignment 
with the valves. A single bearing in the web 
might have been more or less satisfactory, if of 
sufficient length, and there was plenty of room 
for it, but the idea of overhung cams did not 
seem very attractive. 

A possible alternative, which was also given 
careful consideration, was to fix a rigid stud in 
the web, with a plain shank extending across the 
crankpit, and make the camshaft hollow so that 
it would run thereon. This would probably 
have been more rigid than the former arrange- 
ment, but it still involved overhung stress, and 
there are disadvantages in the use of “‘ dead” 
shafts for continuous running under heavy loads, 
not the least of which is the difficulty of keeping 
them lubricated. It is futile to drill oil holes 
in a sleeve bearing which is intended to rotate, 
as any oil put into it will only be flung out 
promptly by centrifugal force ; the only way to 
introduce oil is from the inside, by drilling up 
the centre of the stud. The room available for 
a really substantial hollow stud, plus bushings 
in the camshaft sleeve, was much too limited 
for comfort. 

Eventually it was decided to use a solid cam- 
shaft, and to provide an “ outboard ” bearing to 
supplement that in the main web. To do this, 
it was necessary to build an outer web on the 
open side of the crankpit, which could be bored 
to take a bearing housing. As little side stress 
(i.e. end thrust on the bearing) was anticipated, 
this could be made of sheet metal, } in. thick ; 
steel would haye been the most suitable material, 
but as it was not available, aluminium was used, 
and has proved quite satisfactory. 

The exact shape of the top edge of the web 
was not decided right away, so it was made 
larger than was mecessary, and attached along 
the bottom edge and one side with 4 B.A. 
countersunk screws. As the edge of the vertical 
flange was tapered, it was necessary to fit a 
tapered wedge strip behind the plate at this 
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point to keep it square with the shaft axis. 
In determining the location of the camshaft 


- axis, it Was NOt necessary to consider the matter 


of gear centre dimensions, as the position of the 
idler gear could be adjusted to mesh with both 
the pinion and the camshaft gear. The set-up 
for boring the housings was, therefore, fairly 
simple, the body casting being turned on end 
and the vertical rear face clamped to the cross- 
slide by a single bolt and strap, as shown in the 
photograph. vy 

To line up the camshaft with the crankshaft, 
a parallel mandrel was inserted in the main bear- 
ing, haying extended ends long enough for 
sighting against a similar mandrel running truly 
in the lathe chuck. The preliminary drilling 
of the housing bores was done with a twist drill 
similarly mounted. 

A long boring bar was then used to true the 
bores and open them out to the correct size, 
after which a facing cutter was used on the outside 
of the main web, to produce a seating at exactly 
right-angles to the bore for the flange of the 
bearing. This was the operation in progress at 
the time the photograph was taken. 


Bearing Bushes 


These were machined all over from solid 
phosphor bronze cast stick, though a softer 
bronze or “‘ gunmetal” (a very vague term, by 
the way) would have served at least equally 
well ; but on no account should ordinary brass 
be used, as this has very poor wearing qualities 
when used as a bearing. In each case they were 
turned all over and bored at one setting, and 
finally parted off. The bearing on the main 
web side is, of course, the more important of 
the two, as it takes the driving thrust of the 
gearing, and it is, therefore, made much longer 
than the outboard bearing; the latter only 
forms a steady for the outer end of the shaft, 
which does not project through it. A blind 
bush could be used here, but the disadvantages 
of blind bores have already been referred to, 
and it is much better to bore it right through, 
and afterwards fit an end cap, as is done here. 
There is, of course, no serious objection to an 
open-ended bearing here, but the closed end is 
neater, clearer, and conserves oil. 

The outer diameters of the bushes are turned 
to a neat fit in the,housings, and each is attached 
by means of three 4 B.A. countersunk screws, 
which in the case of the outer bearing, hold the 
cap onas well. Before fitting the latter, however, 
the bearing was held in position by temporary 
screws, and a reamer passed through both bearings 
in situ to correct any minute misalignment which 
might possibly occur. The flanges are marked 
so that they can always be assembled right way 
up, though this purpose would be served equally 
well by the oil holes, which are obviously located 
at the top of each bearing. On the outside of 
the flange of the bearing in the main web, a 
concentric spigot is turned to form a seating for 
the contact-breaker housing. 

With the exception of the spur-gear, the cam- 
shaft is all in one piece, both thevalve operating 
cams and the contact-breaker cam being machined 
from the solid. It would be quite satisfactory, 


in a moderately stressed engine of this type, to 
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make the cams separately and key or pin them 
on the shaft 5 but from long experience in the 
construction of small engines, I have found that 
the double problem of making accurate cams, 
and locating them at the correct relative angles, 
more than outweighs the “ once-for-all”’ task 
of machining from the solid. The methods 
employed are the same, in principles and general 
procedure, as those for the more complicated 
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camshafts of the ‘“‘Seal” and “ Seagull” 
engines, and call only for the use of a simply- 
constructed jig. I may mention that Mr. 
Message, who carried out the actual work of 
machining the cams, had never undertaken a 
job of this nature before, but found no particular 
difficulry in obtaining the desired result. 

The material which would normally be used 
for such a camshaft would be low carbon or alloy 


Body casting. with sheet metal side web attached, set up on cross-slide for boring and facing camshaft 
housings 
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steel, afterwards case-hardened on the working 
surfaces, and this is, of course, equally important 
in the present case, But in view of the risk of 
distortion which is always encountered in the 
case-hardening process, it was desirable to avoid 
this if possible. Experience has proved that 
even in fairly highly stressed engines, unhardened 
cams of tough steel, if used in conjunction with 
hardened followers, give excellent results and 
long wear. A piece of scrap steel from an old 
car axle (believed to be nickel chrome steel) was, 
therefore, used, and has been found satisfactory. 
In spite of its toughness, it machined quite 
nicely—better, in fact, than many steels of lower 
quality—and was capable of taking a good 
finish straight off the tool, 

The machining of the shaft, with its cam 
blanks, was carried out between centres, and 
calls for no special comment. It will be seen 
that two end-locating collars are formed, one as 
an abutment location for the spur gear, which was 
made a moderately tight press fit on a § in. 
diameter seating, and the other to limit end play 
between the bearing bushes. The journal 
surfaces at the ends of the shaft were lapped to 
a high finish and a close running fit in the bushes, 
but this operation was not carried out until all 
other machining work was completed. Similarly, 
the angular location of the keyway could not 
properly be decided till the gearing was meshed 
up, as the centre of the idler gear, not being in 
line with the other gear centres, produced a dis- 
placement of the gearwheel teeth, which could 
only have been allowed for by complicated setting- 
out ; it was considered easier to time the gears 
by trial, and cut the keyway to suit. 

(To be continued) 





*4 Universal Dividing Head, PLUS 


by A. R. Turpin 


OTH bosses 
are now 
drilled and tapped 
din. B.S.F. for 
the clamping- 
screws, spot- 
faced and then 
slotted ; for the 
later operation, 
the support may 
be gripped in the 
pillar machine 
vice, and the slot 
cut with a metal 
slitting saw 
mounted between 
centres. 

The centre 
proper is a short 
length of 4-in. 
B.M.S. which is 
gripped in the 
four-jaw and 
adjusted to run 
dead true. The 
top-slide is set 
over, and a 60 deg. point turned. The tailstock 
is fitted with a female centre, and brought up to 


ee from page 85, “ M.E.,” January 17, 
1952. 








Photograph No. 30. Boring the back centre support 


support the rod 
and the }-in. 
B.S.F. thread 
machine cut. The 
square on the end 
may now be filed 
up using the filing 
rest, or if pre- 
ferred the centre 
may be parted off 
and a screwdriver 
slot cut instead. 
The point is now 
case-hardened. 

When using the 
centre, the final 
adjustment is 
made by screwing 
it in or out, and 
it is then clamped. 

All  unmach- 
ined parts should 
now be painted, 
and the head 
proper is com- 
plete except for 
the indexing of the pillar, the carriage, 
and the feedscrew thimble; before this 
can be done, the bracket for mounting the 
head on the rear of the mandrel must be 
made. 
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Rear Bracket and Worm Wheel Support 
This is shown in Fig. 30 and in photograph 
No, 31. Commence by turning up the worm 


wheel support, which follows the usual lines, 
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Photograph No. 31, Bracket for supporting head 
when used on the rear of the lathe mandrel 


except that it is extended rearwards so that the’ 
division plate is clear of the oiler, and the bracket 
will clear the tumbler gears and lever. It consists 
of the usual expansion bolt, which is drawn into a 


JANUARY 24, 1952 


slotted sleeve, which in turn is an extension of the 
hollow worm wheel arbor. This wheel is similar 
in all respects to that on the end of the dividing 
head mandrel except for the bore, which is § in, 
diameter. 

The bracket is bent up from } in, x +; in. 
B.M.S. strip, znd the dimensions given are “only 
approximate, tecause the lower fixing utilises an 
existing tapped hole in the back of the lathe 
normally used to secure the gear cover, and this 
may not be jig drilled, and may vary in position on 
different lathes. 

The top end of the bracket is secured to a short 
slotted length of 4 in. x 3 in. B.M.S. which is 
held in position by the rear bearing cap holding- 
down screw of the lathe mandrel. 

The seating of this screw has to be counter- 
bored to remove some of the surrounding metal so 
that it will house the end of this slotted bracket, 
which would be accurately milled 2 in. radius. 
The top of this bracket should also have a radius 
filed on it as shown in the drawing, so that the 
dividing head may be swung clear of the worm 
wheel if desired. The bracket is drilled with a 
jr-in. hole to take the Allen screw securing the 
spindle bracket, using a nut and washer to secure 
it. Other points should be quite clear if the 
drawing is studied. 

To ind:x the pillar, it should be mounted 
between centres as before, using the same plugs, 
and the carrier bar tightly tied with wire to the 
driving dog on the catch plate. A “V” tool 
is now mounted sideways at centre height in the 
toolpost, and fed up until the tool point touches 
the pillar, and then a further 0.004 in. of feed is 
given. It is indexed every 5 d:g., every other 
division 0.05 in. longer, the feed being sufficient 
& bring. them clear of the recess in the bottom 
plate. 

The circular boss is divided in the same way, 
but in this case it is mounted on an angle bracket 
on the faceplate, and is only divided for 90 deg. 
either side of a zero. ; 





AN INGENIOUS GAUGING DEVICE 


Messrs. Chorlton Bros, Poynings, Hassocks, 
Sussex, have submitted to us a sample of their 
patent general-purpose gauge, which is ingenious 
in design and useful for many purposes in light 
engineering and toolmaking. Primarily, it may 
be described as a type of depth gauge, but it is 
applicable to the measurement of steps or recesses 
and can be used for many purposes where the 
standard form of depth gauge cannot be admitted, 


such as in narrow grooves or small diameter 
holes. 

The stock of the gauge contains a spring 
plunger, to which is attached a sliding index 
which moves over a scale, giving a direct reading 
of the distance which the plunger projects beyond 
the stock face. This is a handy and inexpensive 
little gauge, which will undoubtedly find a place 
in many model engineering workshops. 








by H. H. Nicholls 


M® RENDALL, in his interesting descrip- 
tion of an oscillating-cylinder winch, in 
Tue Mopet ENGINEER of July 26th, 1951, 
remarks upon the neck bushes of these engines 
wearing quickly, 

Now an oscillating-cylinder engine, or pump, 
need not have a neck-bush. Mr, Rendall is 
quite right when he points out that the oscillating- 
cylinder is not a toy ; it answers very well for 
certain kinds of compressed air motors, and as a 
pump for oil and chemicals in small quantities, 
so if we develop its design, we find that we can 
have, as shown in Fig. 1, a wide piston A, a 
block embracing the crank-pin B, joined by a 
plain rod C, a space D being left between the 
guide surfaces, shown by thick lines, E, F, and 
a groove for a sealing-ring, G. 





Fig 1 


In practice, the pair of guiding surfaces E, 
are the sides of the cylinder, and the surfaces F, 
a pair of guides bolted to the cylinder, or they 
are the opposite side of a trunk guide sitting upon 
the cylinder cover. One must take care to make 
provision for the block B moving out to the 
position H, when it should come out a fraction 
of an inch beyond the guide, so that no step is 
formed in the guide by wear from the sliding 
member moving in it. 

In the space D, we can have a floating gland so 
made that no side thrust comes upon it, and this 
will be explained in detail in a later paragraph. 

The writer remembers seeing in an old Amcri- 
can book on mechanism, a launch engine like 
Fig. 2, where we have the trunk guide shown ; 
as will be seen this sits well in a boat, and is 
extremely simple, and the same book shows a 
pair of the engines thus made, with teeth on 
the peripheries of their flywheels, giving a twin- 
screw installation which should, given good 
port design, be self-starting, 

In Fig. 3 we have a cross-section of the trunk- 
guide, at the position of the crank-pin. Let A 
be the crank-disc with its crank-pin, B the 
frame of the engine, C the guide, D the block 
working on the crank-pin, and optional anti- 
friction metal lingings or bushings E and F. 


Fig. 2 





£ works on the crank-pin, and the arrow indicates 
a step against which the bush must be forced 
home, while the flange of the bush would be 
turned to the cylindrical form of the block D. 
The liner F, if fitted, would be brass, or white 
metal cast in, The ‘“ Torrington” needle 
bearings, praised by ‘‘ L.B.S.C.” would do well 
instead of the bush £, in the case of an 
application for continuous duty. 

Needle bearings could. probably be 
applied to the trunnion also, Fig. 4, 
bearing in mind the following considera- 
tion. If we call the arc of oscillation A, 
then a needle would roll over a part of 
the circumference of the trunnion-pin, 
tepresented by the distance a to b. And in 
order to ensure the whole circumference of a 
needle wearing evenly, the circumference of any 
needle should thus be less than the distance 
ato 6. There are very interesting notes on 
needle bearings, and their application, in 
Machine Design Construction and Drawing 
(Spooner), of which editions appeared between 
1908 and 1938. 





Fig. 3 


Fig. 4 


In Fig. 5 I have sketched the way in which an 
oscillating cylinder without a neck-bush to wear, 
can be made, which might be useful for a com- 
pressed-air engine, or an oil-pump application 
for the oscillating cylinder principle at the 
per day. Of course, it would do for steam . 

so. 


A is the piston, B the block for the crank-pin 
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Fig. 5 


(one can hardly call it a “* big-end *”) C the piston- 
rod, D the trunk guide, & the register which 
locates the guide on the cylinder flange, F is a 
relief turned in the cylinder, so that the piston A 
passes a fraction of an inch beyond it at ends of 
stroke, so no step can be formed in the bore— 
a very important point. 

Now the gland G, consisting of two flanges, 
and compressing between them the packing H, 
is free to slide sideways in the rebates turned in 
the cylinder, and guide D. If we surround this 
with a ring of packing 7, the leakage of air or 
steam is prevented, but the sideways movement 
is not prevented, XK is ordinary jointing material 
(oiled paper in a model engine), L a stud holding 
cylinder and guide together, of which there 
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should be a greater num- 
ber, and stronger, than 
for an ordinary cylinder, 
Owing to the stress caused 


OED PL Nee by the long guide D, 


Ma stud in the gland, 
of which there would 
probably be three, N the 
ii lagging of the cylinder, 
ree ae and O the “ Russian 
iron” over all. P is the 


slot in the guide for 
P B 


the crankpin, Of course, 
with this design, one 
must take the guide off 
to repack the gland, but 
having no side-thrust, that 
should very seldom be 
needed. In addition to 
the studs L, there should 
be three “forcing screws,” or tapped holes 
for them, in the flange of the guide D. These 
are very necessary when the cover of a cylinder 
sits in a rebate as at H, and such registers 
ought to be well coated with graphite grease 
or compound on assembly, otherwise, separating 
such parts may be a matter of great difficulty, 
especially in the case of a cylinder used with 
liquids. And compressed air may have water 
with it. ; 

I hope that these notes may lead anyone who 
wishes to experiment to obtain practical results 
from such a simple mechanism. But there may 
be room for instructive experiment to find the 
best part forms ; there is no reason why they need 
be just drilled holes. 





Whimsical Workshop Warnings 









by Rick Elmes 


‘ BE KIND TO YOUR LATHE BED, DEAR FRIEND, 
.. ITS TRUTH YOU SHOULD ALWAYS DEFEND. 

\\\ LET IT NEVER BE SAID 

||| THAT YOU USED YOUR LATHE BED 

AS AN ANVIL TO STRAIGHTEN A BEND 


be Jee 
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FLEXIBLE ADHESIVES 


by P. W. 


NTIL recently the successful joining of 
such flexible materials as leather cloth, 
various fabrics and canvas, was a near impossi- 
bility for the amateur. Now there are a number 
of adhesives which will make waterproof flexible 
joints in almost any material, joining similar and 
dissimilar materials, flexible to rigid substances, 
and even such unlikely things as polished metal 
surfaces, with a chance of success. 

Rubber-to-rubber joints are best made with 
rubber solution, using the tyre-patching tech- 
nique ; applying a thin layer of solution to each 
surface, allowing. them to become tacky before 
pressing them together. With this method the 
parts must be fitted correctly at the first contact, 
as they cannot be slid about afterwards. If the 
parts are joined with the solution runny so that 
they can be moved about, the solution is unlikely 
to make a secure joint. For conditions where 
adjustment must be made after joining, it is 
better to use upholstery solution, which has more 
* body ” in it. 

Rubber solution is not usually successful with 
other materials, and for joining rubber to other 
materials or for joints in other materials, there 
are many better adhesives. 

Bostik is probably the best-known general 
adhesive, but there has been much misunder- 
standing about it and some users have been 
disappointed. The name is given to a series of 
adhesives and sealing compounds of various sorts 


' produced mainly for industry by B.B. Chemical 


Co. Ltd., Ulverscroft Road, Leicester. Obviously, 
unsatisfactory joints will result if the wrong 
compound is used. For joining rubber, linoleum, 
felt, leather, etc., to themselves or to metal, 
plastics, wood or any porous or non-porous 
surface, the grade to use is Bostik C, which may 
also be called Bostik 252, the difference being in 
the method of packing. 

Bostik C, and other similar adhesives, should 
be applied with a brush, squeegee, or piece of 
wood to both surfaces. If there is any doubt 
about the cleanliness of the surfaces, they should 
be wiped over with petrol first. The film of 
Bostik should be thin but even. Leave to dry. 
This is most important, and may take about 30 
minutes in normal temperatures. It should be 
possible to touch the surfaces without any adhe- 
sive sticking to the hands. When all the solvent 
has evaporated, bring the surfaces together in 
such a way that no air is trapped—usually by 
rolling one on to the other. Use as much pressure 
as the materials will allow. 

Where a quicker setting time is desired, there 
is Bostik 89/AA, which has otherwise similar 
properties to Bostik C. If the black colour of 
the other Bostik adhesives is objectionable, 
there is Bostik D (Bostik 299, in a different 
packing) which is off-white in colour and not 
quite as strong as Bostik C. Bostik 321 is off- 


_ white and intended for sealing between riveted 
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joints, but it will also stick leather and leather 
cloth to metal. 

Messrs. Surridge’s Patents Ltd., New Works, 
Croydon Road, Elmers End, Beckenham, Kent, 
make a large range of adhesives for use in the 
motor industry. Besides a series of rubber 
solutions, they produce cements with similar 
applications to the Bostik types mentioned above. 
Their Black G.P, Cement, Ref. No. 11, will stick 
all the common flexible materials to themselves 
and to solid materials. This cement may be 
obtained in varying speeds of setting. Where the 
black colour is objected to, there is White G.P. 
Cement, Ref. No. 11A. 

Surridges make an exceptionally powerful 
adhesive called Bondtite ‘‘ A,’ which is also 
proof against dilute acids and alkalis, oils and 
greases, and petrol. Most of the other adhesives 
break down when in contact with these liquids. 
Bondtite “A” may be diluted with acetone. 
Where both materials being joined are porous 
this adhesive may be applied to both surfaces, 
left for five minutes, then pressed together. 

If one material is non-porous—as in joining 
wood to fabric—the adhesive need only be applied 
to the non-porous surface, and the other piece 
pressed to it after five minutes. 

For joining two non-porous surfaces Bondtite 
** A” is applied and allowed to dry completely. 
They are then pressed together and held under 
heavy pressure for about three minutes. This 
gives a very strong joint between metals or 
plastics, as well as the flexible materials. 

Messrs. Newman, Staff & Co. Ltd., Dome 
Buildings, Richmond, Surrey, make two general- 
purpose flexible adhesives—G 11, which is dark 
grey, and G 10 which is cream. G 11 is the 
stronger, but G Io is the more flexible. They 
also make X 59 Lastoid Cement which is excep- 
tionally powerful, with applications similar to 
Bondtite ‘* A.” 

Bostik and Surridge’s cements are obtainable 
from motor sundries firms, Newman, Staff’s 
products can be bought from the makers or from 
yacht chandlers. All are supplied in various size 
containers. Keeping qualities are good, but a 
partly-used tin may harden or become lumpy. 
For occasional use, tubes are preferable to tins. 

“ Copydex” is a general-purpose flexible 
adhesive, made by Copydex Ltd., 242, Harrow 
Road, London, W.2, and supplied by stationers 
and upholstery sundries firms at 3s. 11d. for a 
4 0z. jar or 12s. 6d, for a one-pint tin. The jar 
has a brush attached to the lid. ‘ Copydex ” 
is a white rubber-like paste with an ammonia 
solvent. It will stick paper and most flexible 
materials, and makes an exceptionally strong 
joint in open weave cloths and canvases, such 
as sacking or coconut matting. Joints are made 
by spreading “* Copydex ” on one surface, then 
pressing the parts together and hammering if 
practicable. as ; 
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IN THE WORKSHOP 


by ‘* Duplex 


x3 


No. 107.—*Making a Twist Drill Grinding Jig 


No. that the grinding head itself has been 


finished, the next step is to make the 
saddle and holding-down bolt for fixing the head 
to its small baseplate. 


The Saddle—Part 5, Figs. 45 and 54 

_ This part can quite well be made of brass and 
is either built up ,by hard-soldering a short 
length of tubing into a turned collar, or the 
plumber may be able to supply a suitable mach- 
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Fig. 54. The saddle 
supporting the grind- L 
ing head body 


ined casting like that forming part of the waste- 
pipe joint of a wash basin. In either case, it will 
be necessary to form the hollow in which the 
body of the grinding head rests. This is, perhaps, 
best done by a machining operation in the lathe, 
and in THE Mopet ENGINEER of October 25th, 
1951, a simple and accurate method is described 
in the “ Novices’ Corner.” 


_ 
2"% 26 FP} 





Fig. 55. 


The holding-down bolt 


The Holding-down Bolt—Part 6, Figs. 45 
and 55 
This is a straightfroward turning and threading 
job ; but, as there is no need for the two threaded 
ortions to be exactly concentric, the work can 
he gripped in the self-centring chuck for machin- 
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ing one end and then reversed in the chuck for 
turning and threading the other. As the height 
of the saddle may vary somewhat, it is as well at 
this stage to make sure that the bolt is turned to the 
right length and will not stand proud of the sur- 
face on the under side of the baseplate. 


The Baseplate—Part 7, Figs. 45 and 56 
A length of flat mild-steel is used for the base, 
and the surfaces should be cither filed flat or 


2 oi - 


Fig. 56. The grinding head baseplate 


machined in the lathe or shaping machine. 

The clearance-size holes for the two hexagon- 
headed fixing screws are spaced to correspond 
with the holes already drilled and tapped in the 
baseplate of the jig itself. As will be seen, the 
nut of the holding-down bolt (part 6) lies in a 
recess formed in the under side of the baseplate, 
and the diameter of this counterbore should 
be large enough to allow a #; in. Whitworth 
box spanner to engage the j-in. B.S.F. nut. 
The easiest way, perhaps, to form this recess is to 
mount the work in the four-jaw chuck with the 
gin. dia. hole set to run truly; the recess can 
then be readily machined to a good finish with a 
small boring tool. The grinding head can now be 
assembled on its baseplate, and the baseplate, in 
turn, secured to the baseplate of the jig; it 
should then be found that the drill slide of the 
jig comes into the correct position in relation 
to the grinding wheel. 


The Grinding Wheel 

The form of grinding wheel used is shown in 
Fig. 57 and is known as a cup-wheel. A wheel of 
this shape has the advantage that the working 
face is narrow and can easily be kept flat when 
trued or dressed with a special tool. The wheel 
fitted is 3in. in diameter, 4in. wide on the 
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Fig. 57. 


working face and { in. in total thickness; the 
central recess is 4 in. in depth, leaving a backing 
of $in. The coarser wheel, of 80 grit size, is 
made of white Bauxilite which is a refined form 
of aluminium oxide ; this substance cuts freely 
and, owing to its fr ability, has but little tendency 


Fig. 58. The special adjusting spanner 


to become glazed. ‘The fine wheel has a grit size 
of 220 and is kept in reserve for grinding batches 
of very small drills, but so far the coarser wheel 
has proved quite satisfactory for grinding drills 
down to No. 60. 

The Universal Grinding Wheel Co., who are 
the manufacturers of these wheels, recommend 
that they should be run at 
from 6,300 to 7,600 r.p.m. 

It is important to mount 
the wheel rigidly so that it 
abuts against a fixed flange of 
about half the diameter of the 
wheel itself. The clamp-nut 
should be tightened just 
enough to give a _ secure 
frictional drive, and this will 
be helped by inserting blot- 
ting-paper washers between 
the wheel driving flanges. 

It will be noted that a lock- 
nut has been fitted on the 
spindle, although this may 
seem unnecessary, as the 
drive tends to tighten the 
clamp-nut. However, we 
remember seeing a_grind- 
ing head driven by a converted 
motor of the surplus variety ; 
here, the wiring connections 
were so arranged that a back- 
E.M.F. was generated when 
the motor was switched off, 
and as a result, the motor 
pulled up with a jerk, but the 





Coarse and fine cup-wheels 
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heavy grinding wheel con- 
tinued to revolve and was 
liable to spin off the end of the 
spindle. 


The Adjusting Spanner 

The small spanner illus- 
trated is made to engage the 
flats formed on the adjusting 
and locking collars fitted to 
the spindle of the grinding 
head. The material used 
should be rather tougher than 
ordinary mild-stecl, and 
ground, flat, carbon-steel 
strip was found to be satis- 
factory for this purpose. 
When applying the spanner, 
in conjunction with an ordi- 
nary open-ended spanner, the spindle can be held 
by the two flats formed at its right-hand end. 
Finish 

The steel parts of the grinding head and the 
jig may be left bright and unpainted if they have 
been given a good finish ; but the bronze and brass 
components, that is to say the body of the grinding 
head and the saddle, will look more in keeping 
with the rest of the work if they are painted. 
For this purpose, it will be found that treatment 
with: optical black will give a pleasing, dull, 
ebony finish that is remarkably resistant to wear 
or accidental damage. 


‘ 
The Grinding Jig with Self-contained Motor 
Drive 

Rather than drive the grinding head from a 
lineshaft or from a motor already serving another 
purposes, many workers will, no doubt, prefer 
to have the grinding jig as a separate unit with a 
self-contained drive. For if the jig has to be 
specially rigged, it may mean that drill grinding 
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Fig. 60. Another view of the grinder 


is postponed until the drill has long ceased to 
cut efficiently ; whereas, with the grinder ready 
for immediate use, few will grudge the few 
seconds spent in restoring the sharpness of the 
drill point. In the photographs of the machine 
it will be seen that the components are mounted 
on an oak base supported on,rubber feet. The 
motor shown is a } h.p. d.c. machine driven 


from the workshop rectifier. This motor is 


unnecessarily large for the power 
developed, but it was used, as it was the 
only spare machine available at the time. 
An a.c. motor of 1/6 h.p. should, how- 
ever, serve quite well for driving the 
grinding head. The motor is controlled 
by means of a sliding thumb-switch of 
Arcolectric make, and this has been 
fitted in a convenient operating position 
on the box-casting covering the motor 
connections. As it is a great help to 
have the machine well-lighted when a 
drill is being set up in the jig, a small 
spotlight has been fitted to thow a beam 
on to the drill rest ; this fitting consists 
of the 15 W bulb, the lamp-holder, and 
the shade removed from a_ surplus 
Anglepoise lamp designed for use in 
aircraft. In this way, excellent lighting 
is obtained, and the lamp is controlled 
by a second small switch of the push-on 
and push-off type made for switching 
table lamps ; but as shown in the draw- 
ing, 4 miniature tumbler switch can be 
used instead, 

The most convenient way of carrying 
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out the wiring is to attach a small junc- 
tion box to the wooden base, and from 
this the supply current is distributed to 
the motor and lamp circuits with their 
control switches ; in addition, an earth- 
ing wire should be connected to the 
earth termina] of the motor. 


Wheel Guard 


The substantial guard usually fitted 
to grinding wheels, to protect the opera- 
tor in the event of the wheel breaking, 
is not illustrated, for when using a cup- 
wheel the operator stands facing the 
wheei and is hardly in the direct line of 
danger ; moreover, the wheel is of small 
diameter and the grinding pressure 
applied to the amply thick wheel face is 
very smali. Nevertheless, for safe work- 
ing, and in accordance with factory 
regulations, a guard can be easily fitted 
by bending a length of flat mild-steel, 
say, Ijin. X yf in., to shape and 
securing the ends to the steel baseplate 
of the jig. 


Dressing the Grinding Wheel 


After the wheel has been in use for 
some time, it may become glazed and, in 
part, lose its cutting properties ; this is 
owing to the sharp abrasive grains 
becoming blunted and not being shed so 
as to expose fresh grains. When this 
happens, the wheel is liable to heat the 
work and the temper of the drill may 
be drawn. To restore the cutting efficiency 
of the wheel, the surface must be broken 
up and new, sharp grains brought into use. 
For this work a star-wheel dresser is com- 
monly used, but the ordinary commercial 
pattern of this tool is rather too large for the 
present purpose. However, a description of a 
small wheel dresser was given in THE MOopDEL 
ENGINEER of June 21st, 1951, in ‘“* Novices’ 








Fig. 61. The wiring connections 








THE MODEL ENGINEER 


OBS! WO. 









32 


JANUARY 24, 1952 


oy 
— = ate 
jf 
pane 
£3 
Ne 
fm 
wWR2 | 
Cod 
= J 






Lea Re ae 


Fig. 63. Details of the rest. “ A”—the shank ; “ B”—the upright ; “ C ’—the table : “ D”*—the angle 















Fig. 62. The special dressing rest 


Corner,” and a tool made on these lines 
would be suitable for dressing the cup- 
wheel. When applying the dresser to 
the wheel it is essential to have a rigid 
grinding rest. 

The rest illustrated is made as an 
attachment for use with the jig, and the 
shank portion (A) is clamped in the base 
bracket after the jig itself has been with- 
drawn. A vertical bar (B) is attached to 
the threaded end of the shank and is 
secured with an Allen grub-screw. The 
grinding table (C) is attached to the 
upper end of this bar by means of a 
short length of steel angle (D). 

Just as the stop-plate fitted to the jig 


doe idee 


bracket 


baseplate limits the forward travel of the drill 
slide and prevents its coming into contact with 
the wheel, so this stop also sets the position 
of the grinding rest and keeps it just clear of 
the wheel. 

It should be noted that the shank of the rest 
has no keyway, and that it does not enter the 
base bracket as far as the key fitted to the pivot 
guide, part (F) shown in the earlier drawings. 
With this equipment there whould be no excuse 


Fig. 64. Showing the attachment and the wheel dresser in use 
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for not keeping the wheel in good order so that 
the jig can be operated to the best advantage. 
Finally, keep the jig clean so that it works 


freely, and, after use, dust off any abrasive that 
may have. collected on the working parts with a 
small brush kept specially for the purpose. 





PRACTICAL LETTERS 


Man or Horse? 

Dear SiR,—My copy of THE Mopret ENGINEER 
dated December 6th, 1951, reached me recently 
from my home in Normandy, Surrey, and by a 
coincidence the article “‘ Round Town in the 
Nineties,” by “ B.C.J.” contains details of the 
Bisschop gas engine. 

Quite recently I was chinwagging with a 
memter of the Manchester Society in our 
Meeting room and discussion was upon horse- 
power and I mentioned that I had one of Paul 
N. Hasluck’s books at home entitled, if memory 
serves me correct, The Metal Workers’ Handbook, 
wherein it describes the Bisschop engine briefly 
as a motive power for driving light machinery, 
but the strange part is that instead of horse-power 
rating it is quoted as } man-power, 1 man-power, 
etc, 

It is the first instance I have ever read of en- 
gines being so rated and has for some time past 
excited my curiosity as to how this is calculated, 
Perhaps some reader may explain. 

Thanks “B.C.J.” ; apart from Hasluck’s 
book, your article has given me a great deal of 
pleasure, relating as it does, details of this engine. 

Yours faithfully, 
Manchester. J. Daviss. 





Old Gas Engines 

Dear Sir,—I have just read the article by 
* B.C.J.” in THE MopeL ENGINEER, December 
6th issue and I would like to extend to him my 
compliments for one of the most interesting 
— pages I have read in “ Ours’ for many a 

ay. 

I, too, am one of those “ types ” who delight 
in a slow-running engine which can be seen and 
heard, and may I add, smelt, and although I am 
only a young man I regret the disappearance of 
these fine old engines, therefore ‘ B.C.J.’s” 
delve into the past must be appreciated by many 
young engineers like myself. 

It may interest ‘‘ B.C.J.” to know that I have 
two gas engines in my home workshop, one, a 
4-h.p. Tangye is now on the retired list having 
given way to a ‘more powerful engine built by 
James Taylor of Bradford and reputed—by the 
gentleman I bought it from—to have first been 
used by your old advertiser, Mr. Tom Senior. 

I do not know the age of this engine, but it 
is running perfectly ; better, perhaps, as it has 
been converted to magneto ignition in place of 
tube ignition and is veritably the basis of my 
workshop, being used mainly for dynamo driving 
and power for: my lathe. 

It may be interesting to add that I have also 
pressed it into service for sawing wood with a 


home-made power hacksaw contrivance made 
from a bow-saw, and also for making butter with 
a “churn” arrangement bolted to the lathe-bed 
and driven by a crank held in the chuck! This 
will shock many model engineers I am sure, but 
home-made butter (with a variety of churning 
speeds) has been most acceptable to the domestic 
side of our house |! 

However, enough of my own engine, perhaps 
** B.C.J.” could let us have another of these most 
interesting and enlightening articles on old gas 
engines which, in his humorous way, has revealed 
to many of us some of the old engines which, 
unfortunately, will never be used again. I for 
one would dearly have liked to have stood in his 
shoes and-watched those “ old masters ” of sixty 
years ago. 
Yours faithfully, 

H. J. Gates. 


“New Engines for Old!” 

Dear Sir,—Though for years a warm admirer 
of Mr. E. T, Westbury, I cannot share his en- 
thusiasm for the rebuilding of the old gas engine. 
As originally found, the engine was something of 
a period piece ; an example of a commercial 
production turned out for a very low price, 
admittedly scamped in design, workmanship and 
material, As rebuilt, the engine will be soundly 
built, but still no more than an amusing toy. 
To me the original had a certain charm which will 
be quite lost after rebuilding, and in that state 
could stand by the vertical Crossley shown on the 
cover of THE MoprLt ENGINEER for December 
6th. In the present case the engine should have 
been restored like an antique clock, using the 
minimum amount of new material. It would 
then have been in fit state to putter away as 
required in a most attractive way. 

Yours faithfully, 
Sheffield. J. BLACKBURN. 


Alton. 








Scraping 

DeEaR SirR,—I would like to endorse the 
sentiments of Mr. Banyard, whose letter on 
“scraping” was published by you in the 
December 13th issue. 

I cannot recollect an article on this subject 
within the last ten years, and I think that one 
by Mr. Westbury who is particularly gifted in 
explaining how things should be done, or by 
* Duplex” who are constantly publishing 
photographs of the beautiful mottled surfaces 
which they produce in the workshop, would be 


very well received, 
Yours faithfully, 
Edinburgh. J. InvinE CARSWELL. 


at | 


JANUARY 24, 1952. 






















CLUB ANNOUNCEMENTS 


The Farnborough Society of Model Engineers 

The above society will be holding its first exhibition in The 
Old British Kestaurant at the Clock House, Farnborough, 
on February 23rd and 24th, between the hours of 1] a.m. 
and 9 p.m, on both days. 

A large entry of models will be on show, and a “OO” 
gauge layout, 22 ft. by 8 ft., will be working. 

Hon. Secretary: F. L. Jenxins, 16, Hurst Road, Hawley 
Estate, Farnborough, Hants. 


South London Model Engineering Society 

The meetings arranged for February should prove of par- 
ticular interest to all members. 

On Sunday, February 3rd, Mr. J. Lynham will give a talk 
entitled ‘' Pattern’ Making for the Model Engineer," 
starting at 11 a.m. 

Wednesday, February 13th, Mr. H. E. White talks on 
‘* Jigs and Fixtures for Locomotive Work,” while on Wed- 
nesday, Pebruary 27th, Mr. A. H. Nettleton describes ‘* The 
Congreve Clock." Mid-week meetings start at 7.30 p.m., 
and all meetings are now held at the White Horse Hotel, 
94, Brixton Hill, London, $.W.2. 

Members are reminded that they are entitled to bring a 
friend while visitors are cordially invited. 

Hon. Secretary: W. R. Cook, 103, Engleheart Road, 
Catford, $.E.6. 


Croydon Society of Model Engineers 

Our small exhibition held at Onward Motors showrooms 
during November was quite a success. The outstanding 
attraction was Mr, Peters’s destroyer, followed closely by 
Mr. Gibbs’s working tour-cylinder lorry. Also on view, unoffi- 
cially, was Messrs. Miles's 1899 Benz vintage car, which was 
competing in the Brighton run. There were also models 
loaned by the 5,M.@.E, and South Norwood M.E.S.’ The 
Jocomotive track was well patronised, not only by live steamers 
but also by the boat section. J. Sage (17-stone) successtully 
piloted Van-Cooten’s j-in. scale “ Rainhill.”” Several new 
members were enrolled, which always makes the holding of 
an exhibition worth while. Further to this, the proprietors 
are kindly loaning their premises for the indoor locomotive 
trials to be held on Feb. 17th and open to all members of the 
South Eastern Association. Two tracks, 70 ft. long, will be 
available for 2}-in. and S-in. gauges. As refreshments will 
be provided it would help the secretary to let him know 
in good time those members intending to support this event. 

Forthcoming events are :— , 

Jan. 31st. A Typical Track Day,” by track committee. 

Feb. 14th, Film night. : 

Sunday, February 17th. Locomotive trials at Onward 
Motors, 417, Brighton Road, S. Croydon, at 2.30 p.m. 

February 28th. ‘‘ Foundry Work,” by G. Weight. 

Hon. Secretary: E, R. Van-Cooren, 29, Kingsdown 
Avenue, S. Croydon, 


The Northern Association of Model Engineers 

The Northern Association is now making its meetings more 
interesting by cutting down the business part of the meeting 
to a minimum and devoting the rest of the time to a talk 
filin show or something of interest to-the members. 

At a recent meeting, Mr. Warterton, of the Altrincham 
club, gave a most interesting talk on his six-cylinder, 30 e.c. 
petrol engine. This engine needs no introduction to reader 
of Tue Moprt ENGINEER, as it was exhibited at the last 
“*M.E.” Exhibition in London and was also described in the 
journal, It is a wonderful piece of work, especially as the 
whole of the design, not only of the engine but the H.T. 
magneto, were worked out by Mr. Warterton himself. 
Mr. Warterton brought along the patterns and many special 
jigs, etc., which he had used in the construction, and finaly 
gave a demonstration of the engine running. It started up 
on the first pull and ran very steadily, which is a great 
tribute’ to the care which has gone into the design and con- 
Struction of such a small engine. 

Our future programune is as follows :-— t . 

February 2nd, Annual general meeting, election of officers. 

March Ist. The whole of the time at this meeting will be 
taken up with matters concerning the exhibition which is 
to be held in the Corn Exchange, Manchester, on March 
2ist, 22nd and 23rd, 1952. 

April 5th. The meeting on this day is to be followed by a 
talk by Mr. Innes, of the Altrincham club, on ‘‘ Hydroptanes.”” 

All our meetings take place in the Milton Hall, Deansgate, 
Manchester, and commence at 2.30 p.m, All model engineers 
are welcomed. 

Hon, Secretary: W. J. THompson, 16, Prestwood Road, 
Salford,6, Lancs 


eI 
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Durham Model Engineering Society 

Visitors are requested not to wait for specific invitations, 
but to drop in any Friday night after 7.30 p.m. 

The immediate programme will be :— 

January 25th. “ Design of Propellers—Full Seale and 
Model."” H. H. Robson. 

February Ist. Annual general meeting. 5 

February 8th, ‘ Interplanetary Flight.” J. H. Routledge. 

Headquarters: Vane Tempest Hall, (Gilesgate Welfare 
Association), Gilesgate, Durham. 

Hon, Secretary: J. H. Rourttener, 5, Wharfedale 
Avenue, Barnwell Estate, Penshaw, Houghton-le-Spring, 
Co. Durham, 


The Peterborough Model Engineering Socicty 

Another successful meeting was held on December 21st 
last at the Apprentice Training Centre of Messrs, Baker 
Perkins Ltd., comprising a lecture on ‘ Boiler Failures,” 
illustrated by slides, by Mr. A. C. Lawrence (member), 
and further films were shown by Mr. B. Reynolds, supervisor 
of the above centre. 

The next meeting will be at the Museum on January 25th, 
at 7.30 p.m., and will be the ever-popular “ junk sale.’’ 

Further details from the Hon, Secretary, R. H. Smirn, 
31, New Road, Woodston. 


The Junior Institution of Engineers 

Friday, Janay 25th, at 6.30 p.m., at 39, Victoria Street, 
$.W.1. Intormal meeting. Paper, ‘ Air Conditioning in 
Industry,"" by W. W. King. (Member.) 

Sheffield and District Section, Monday, January 28th, at 
7.30 p.m., at the Co-operative Educational Centre, 201, 
Napier Street, Sheffield, 11, Ordinary meeting. Paper, 
‘Modern Power Station Construction,” by S. S. Ellam, 
Assoc. ling,(Sheff.), A.M.I.Mech.E., A.M.Inst.W. (Member.) 








February 17th (Sunday).—Croydon Society of Model 





Engineers,—Indoor locomotive trials at ‘‘ Onward Motors ” 
showroom, 417, Brighton Road, S, Croydon, starting at 
2.30 p.m, 


February 23rd and 24th.—Farnborough Society of 
Model Engineers.—Exhibition of models at the Old 
British Restaurant, Clock House, Farnborough, Hants. 
Open from 11 a.m. to 9 p.m. both days. 





March 21st, 22nd and 23rd.—-Northern Association 
of Model Engineers.—Exhibition in the Corn Exchange, 
Manchester, 


NOTICES 


All rights in this issue of THe MopeL ENGInreR are 
pustty reserved. No part of the contents may be 
reproduced in any form without the permission of Percival 
Marshall & Co. Ltd. 

The Editor inyites correspondence and original contribu- 
tions on all small power engineering and electrical subjects. 
All such correspondence should be addressed to the 
Editor (and not to individuals) at 23, Great Queen Street, 
London, W.C.2. Matter intended for publication should be 
clearly written, and should invariably bear the sender’s 
name and address. 

Readers desiring to see the Editor personally can 
only do so by making an appointment in advance. 

All correspondence relating to sales of the paper and books 
to be addressed to THe SaLes ManaGrr, Percival Marshall 
& Co. Ltd., 23, Great Queen Street, London, W.C.2. 

Annual Subscription, £2 2s. 0d., post free, to all parts 
of the world. 

Correspondence relating to display advertisements to be 
addressed to THE ADVERTISEMENT MANAGER, THE MopEL 
ENGINEER, 23, Great Queen Street, London, W.C.2. 
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“THE MODEL ENGINEER ” 


SALES AND WANTS 


Privaie: Threepence per word. Trade: Sixpence per word, Uve of Box: 2/6 extra. 
Minimum charge 3/- 


The Advertisement Manager reserves the right to refuse or suspend advertisements, 


without giving any reason. 


No definite date of insertion can be guaranteed, and 


although every care is taken to avoid mistakes, we cannot be held liable in any way 
for printing errors or omissions. Receipt by the publishers of advertisers’ “ copy 
for publication implies acceptance of these conditions by the advertiser. 

‘The utmost care is taken to exclude announcements from doubtful sources, but 
we cannot accept responsibility or guarantee the good faith of advertisers. 


TOOLS & WORKSHOP | 


Buck and Ryan's Department jor 
lathes, drilling machines, grinders, 
electric tools, chucks, surface-plates, 
lathe accesseries and tools.—310-312, 
Euston Road, London, N.W.1, Tele- 
phone : Huston 4661. Hours of business : 
8.30 to 5.0 p.im., Monday to Friday; 
Saturday, 1.0 p.m, 

“*Halifax,”’ ‘' Little John ** and 

Boxford metal working lathes. ‘ Little 
John” woodworking lathes. ‘‘ Acorn- 
tools” 7” shapers: and §” capstans, all 
offered for early delivery. Send jor 
literature and choose the machine you 
really require. Convenient payments 
arranged. Write or phone—Tur Acorn 
Macuine Toor Co. (1936) Lrp., 610-614, 
Chiswick High Road, Chiswick, W.4. 
Telephone; Chiswick 3416-7-8-9. 
- ** Impetus "' machines, wood planers, 
motorised drills, belt sanders, electric 
motors, paint sprays, air compressors 
circular saws, etc. Catalogue.—_Joun 
Streetz, Castlefields, Bingley. 

Split Chucks and 3-jaw chucks for 
watchinakers’ lathes, 6, 64 and 8 mm,— 
Joun Morris (CLERKENWELL) Lrp., 
64, Clerkenwell Road, London, E.C.1. 

Stock Delivery Myford Fixed 
Type Vertical Slides. Also Burnerd 
4° S.C. Chucks complete with two sets 
of jaws, price £6 2s. 9d. 6” Independent 
chucks, £4 19s. Darwin's Toledo high 
speed lathe tools. Sets of eight standard 
Shapes {2 2s., per set. Swivel type 
vertical slides, {4 10s. Machine vice 
for above 17s. 9d. Send your order 
now whilst stocks last. C.W.O. or per 
C.O.D. from—Corsett’s (LATHES), Stan- 
ton Hill, Mansfield. 

Hobson Lathes, all geared head 
34” and 5” models. Write for full details 
and book your order. Delivery is 15/18 
weeks.—Victa ENGINEERING COMPANY, 
Cordwallis Estate, Maidenhead. 


Good Used Lathes of all sizes pur- 
chased for cash.—Victa ENGINEERING 
Company, Maidenhead. 

Warwick 33” screwcutting lathes. 
36” bed with gap swinging 10” dia. 
Motorised. Bench model, (49. Stand 
model, £57. Delivery from stock. Hire 
purchase terms arranged.—Victa Eneat- 
NEERING Comrany, Cordwallis Estate, 
Maidenhead. 

** Little John *’ 5° Lathes. Bench 
and cabinet models. Early deliveries. 
Hire purchase terms and exchanges 
arranged.—Victa ENGINEERING Com- 
PANY, Cordwallis Estate, Maidenhead. 

Circular Saw Disc Cutter, 10s- 
delivered. Amazing new attachment 
fits any circular saw. Rapidly cuts 
perfect wheels, discs, mouldings, 2-12” 





diameter. Sample 6” mahogany disc 
and photo, 2s,—A.P.S., Sedgeford, 
Norfolk. 


Brand New Moore & Wright micro- 
meter, 2”-3" frame. New Dex blowlamp 
gas cylinder, soldering iron and exten- 
sion tube, Complete Wolf Cub electric 
drill with saw kit. Lathe set. Drill 
stand base set, used four times only. 
Transformer, 230 V—14 V, 80 A, 7 
centre tapping. Best offer secures,— 
Box No. 6252, Mopger Encinker 
Offices, 
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B.A. Bolts and Nuts. 5s. parcels of 
mew assorted cadmium plated steel bolts, 
containing 4 gross of 6, 4, and 2 B.A. 
from $” to 24" long ,with hexagon, round, 
countersunk and stove heads. B.A. 
Hexagon Steel Lock Nuts. 6 B.A., 
ts, 6d.; 4 B.A., 2s, 6d.; 2 B.A., 3s. 6d. 
per gross. C.W,O, (postage extra)— 
Encinerr’s (Ranson’s} Suppiirs, 130, 
Friargate, Preston, Lancs. 

Edward & Drage (Tools) Ltd., 
Exeter. Send us your enquiries for 
Myford, Boxford, ‘‘ Little John” and 
Harrison lathes. Also for Burnerd 
chucks, Brooks & Newman motors, 
Moore & Wright and Eclipse instru- 


ments. We will quote you either e#- 
stock or a definite delivery.—131, 
Magdalen Road, Exeter. Telephone 


56134, 

The Acorn Machine Tool Co. 
(1936) Ltd., of 610-614, Chiswick High 
Road, W.4. (Telephone: Chiswick 3416- 
7-8-9), are now marketing the “‘ Acorn- 
tools’’ high-speed 7” stroke precision 
shaping taachine, bench model, motor- 


ised, floor model, motorised, complete 


with swivel base machine vice. Con- 
venient payments arranged, Write for 
illustration and specification. Inspection 
is,invited. 

For Early Delivery. Myford M.L.7 
and “‘M”’ type lathes. From stock: 
Grayson, Super Adept lathes, bench 
Shapers, planers, electric motors, small 
tools.—-F. W. Kupacu, 12, Sylvan 
Road, London, S.E.19, LIV. 3311/2. 

4" Wood Planing Machines. Ball 
bearings, £6 19s. 6d. Lathes from 
£2 19s. 6d.—R. Davis & Co., 33, 
Norwood High Street, London, S.E.27. 

New Myford M.L.7 Lathes for 
January delivery, 3%” American preci- 
sion lathe, £12 10s.; 6” Star, B.G.,'S.S. 
and S.C. lathe, £25; also others cheap; 
+” Ward motorised capstan lathe, £30. 
also others as purchased, cheap.—Below, 

New Champion, Fobco, Startrite, 
4” motorised drills from £21; various 
belt-driven drills, cheap; new 6” 
Selecta motorised tool grinders, 
£13 18s. 6d.; various kinds of small 
machines in stock, too varied and 
numerous to mention. State wants. 
List, etc., s.a.e—Knapton's Small 
Machine Tools, 229, Lichteld Road, 
Birmingham. 

For Sale. A Zyto screwcutting lathe 
for sale. 3” gap bed on stand with attach- 
ments. Sell for £35 or near offer. Inspec- 
tion invited. London. Apply—Box No. 
6277, Moprt ENGINEER Offices. 

34” Drummond Lathe on treadle 
stand, also motorised, in excellent 
condition, Two slide rests, three chucks, 
all change wheels, numerous tools and 
accessories ; £30.—M.58, Lonsdale 
Drive, Enfield. 

Wade Screwcutting Lathe, 2” x 
11”, as new;. £10—36, Cherry Orchard 
Road, West Molesey, Molesey 4565. 

3” B.G.S.C. Lathe, motorised, 
accessories, £30; No, { M.T. drilling 
machine, motorised, five speeds, £18. 
All enquiries answered. Delivered 100 
miles.—106, Haig Avenue, Rochester, 
Kent. 

Wanted for 34° Myford. Apron com- 

lete : topslide-—Suenton, Market 
Street, Ashby-de-la-Zouch, Leics. 


_ Alias 5° stand mounted motorised 
Screwcutting lathe. With chuck, etc., 
£75; Hemdy Norton §* heavy duty — 
lathe, S.S. and S.C., with quick-change ~ 
box. Come drive, £105; Challenger — 
5“ stand mounted motorised S.S. and 
S.C. lathe. Raised vee bed, £110; 
Lodge & Shipley, 7” x 30” between 
centres. S.S. and S.C, lathe. 13” hollow 
spindle. Cone drive, £105; C.V.A. 3}° 
stand mounted plain precision lathe. 
Collet spindle, Motorised, £75.—Vicra 
Encincerinc Company, Maidenhead. 
"Phone 50, 

Cast Iron Mach‘ne-cut Change- 
wheel Gears. J. F. Stringer& Co. Ltd. 
have a stock of changewhee! sets sur- 
plus to requirements. Ten gears per 
set (20, 25, 30, 35, 40, 45, 50, 55, 60, 
65T.), 19” to 44)" diameter, #” bore x 
*” wide, 16 d.p. Each set supplied with 
two driving collars, three gear keys 
and chart to suit 8 t.p.i, leadserew. 
[mmediate delivery. 39s. per set, post 
free.-Exrress Works, Orleston Road, 
London, N.7. 

Thin-walled Copper Tubes, 4%”. 
5/32", 4°, 3/32", 4° lengths, 3s. each. 
Drawn brass angle, 4” x 3%, 10% lots,- 
5s. Handrail knobs, gauges 5”, 347, 127, 
3s., 2s, Od., 2s. Bd. doz., carriage extra,— 
McDonnezit, 55a, Alexandra Road, 


Wolverhampton. 

Adams 34" centre 18” between 
centres. Graduated compound slide 
rest. Drillchuck, centres, faceplate. 
Countershatt, new § h.p, motor, 220 V, 
50 cycles, stop and start switch. Turning 
tools; £30. 4” Drummond round 
lathe bed with saddle and leadscrew ; 
offers.—Phone: Bexleyheath 322. 

For Sale. Motorised M.L.7_ on 
cabinet base with accessories. New 
Progress No. 1 bench drilling machine. 
Replaced by larger machines. Write 
or 'phone for appointment to see.—- 
Dr. Kennepy, St. Piers Place, Ling- 
field, Surrey. Lingfield, _18. 

For Sale. Bond's ‘* Maximus” 
bench milling machine with seven 
high-speed milling cutters. Best offer 
secures..—Box No, 6287, MopEL Enci- 
NEER Offices. 

Small Grinding Spindles, precision. 
Ideal for small cylinders, pins, etc., with 
14” external wheel and }” internal with 
extension, Two-speed pulley. Hardened 





> 


bearings. First-class job. Limited 
number, 30s. Also useful for ornamental 
turning, precision drilling, keywa 


cutting—Hoop, 80, Ridgeview Road, 
London, N.20. 

Sale. Willimott 3% Ideal bench lathe, 
B,G.S,C., vee belt, Good condition, 
3%” self-centring chuck, tailstock, drill 
chuck, tailstock sliding die holder: 
£15.——-Spencer, 24, Oak Street, Hebden 
Bridge, Yorkshire. 

Wanted. 4” to 3” diehead, small 
circular saw, bandsaw (about 12”), 16” 
shaper. Any condition machines 
considered, incomplete or otherwise, 
if price to suit.—30, Mile Cross Terrace, 
West End, Halifax. 

34” Drummond Precision Lathe, 
4 h.p. motorised, full equipment. Four 
chucks, tools, motorised bench drilling 
machine #”, small drill grinder, vice, 
and carpenter’s vice. Buyer collects, 
£85, or would separate.—A. J. Every, 
Engineer, 33, Williams Road, Ealing, 


W.13. 
MODELS 


Hand-made Metal Figures wanted 
for reproduction. Scale 6’ 6” equals 1”, 
Must be well executed and_ original 
work. Write for suggestions. Hundreds 
of models required.—Granam FAarIsH 
Lrp., Bromley, Kent. Ravensbourne 
3476. 

Allchin Engine Castings. | High 
grade cast-iron from plate patterns, 
S.A.B. for list-—Mackay, Milton Mill, 
Whins of Milton, Stirling. 
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Almost Complete Apex 15) cc. 
_ petrol engine; ¢4. Only — requires 
_ carburettor, E.D, magneto, complete, 
mew; £3 to clear—PERRATON, 15, 
Duke Street, Tavistock. 


Bogie Car and a prox. 120’ second- 
hand steel track, 7 auge; £45.— 
Fenrow Propvers, Weybridge. 


1° Seale ‘* Maid of Kent,’ prize- 
winning — model. Complete as per 
 “ L.B.S.C."". specification, Price £125 
or near offer.—Box No, 6285, MopEL 
- Encinerr Offices. 

Traction Engine, Bassett-Lowke, 
$#" seale, nice condition but needs 
finishing ; £10 or near offer.—D. J. W. 
Broun, 135, Mulgrave Road, Cheam, 
Surrey. Vigilant 5085. 

32” Gauge ‘Atlantic.’ Can be 
seen working; any reasonable trial 
against cash, Purchaser collects ; 
£80 or near.—Warson, 34, Windermere 
Road, London, S.W.16. 


ELECTRICAL 
EQUIPMENT 


Electric Motors. Many bargains in 
new and used machines for a.c. single 
and 3-phase, incl ding repulsion types. 
Many modern d.. motors in stock— 
100/110, 200, 240 a d 360/480 V. Keen 

rices. Exchanges. VERNON SMITH & 
sons (Cutswick) Lrp., 364, 366, King 
Street, London, W.6. Tel. : RIV, 3964. 
; Metrovick BTH A.C, Motors. 
| & L.p., 200-250 V, 59 cycles, 1-phase, 
1,425 r.p.m., new, £5 18s, 6d. ; 1/3 bep., 
£7 0s. 11d.; 3} h.p., £9 95. 2d. ; capacitor 
start, h.p., £15 16s. 3d.; 1 bp. 
£18 13s. 9d. Trade supplied.—]J ounson 
ENGINEERING, Official ‘‘ Metrovick ” 
Distributors, 319, Kennington Road, 
London, S.E.11. RELiance 1412-3. 

Synchronous Clock Motors, 230 V 
a.c., single-phase, 50 cycles, 12s. 6d. 
each, plus ls. postage; House service 
meters, 5A, credit pattern, a.c. or d.c., 
17s. 6d. Prepayment Is. slot, 200-240 V, 
a.c. or d,c., 5 A, 55s., plus 5s. carriage.— 
UNIVERSAL ELECTRICAL, 217, 221, City 
Road, London, E.C.1. 
fe Battery Chargers. 2-6-12 VY, 1 A, 
a.c. mains operation, ammeter fitted, 
Beeranieed 3 52s. 6d. (delivery 2s. 6d.)— 

HAMES VALLEY Propucis, (ME), 28, 
Camden Avenue, Feltham. 
® Synchronous Motors, 230 V, clock 
type, self{-starting with multi-gear train. 

any uses, 10s. or offers for quantity. 
—Box No. 6276, MopeL ENGINEER 
Offices. 

Quantity new Allen West SCF 
Starters. 2 h.p., ates 45s. each, 
carriage paid.—-F. W. Kupacn, 12, 
Sylvan Road, Upper Norwood, London, 
$.E.19. LIV. 3311/2. 


GENERAL 


Compressor Equipment, miscel- 
laneous items, etc. 
Pryce, 157, Malden. Road, Cheam. 
Bellows for Cameras and enlargers. 
Stamp for list.—CLement Wain Ltp., 
Newcastle, Staffordshire. 
** Spraying Handbook,’’ 1950 ed. 
Car, caravan, industrial, domestic, 
—stoving, flock leather spraying, 3s. 6d., 
; a free.—Leonarp Brooks, 23, Harold 
_ Wood, Romford, 
Watch and Clock Making. Post 
orders accepted for tools and parts.— 
{Send 6d. for our latest price list.)— 
Joun Morris (CirrKenweLt) Lyrp., 
_ 4, Clerkenwell Road, London, E.C.1. 
Lorch, Boley, Wolf-Jahn and 
American or Swiss make lathes, bought 
_fand sold (6, 64 or 8 mm.)-—Jonw Morris 
(CeerKeNwett) Lrp., 64, Clerkenwell 





Tel; Slough 21961, 
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STAINcESS MetaLs Lrp,, Slough, Bucks. ;—W. 


Air Compressors, high efficiency, ; 
modified Hymatic, single cylinder two- 
stroke, beautifully built to withstand 
high pressures. ype SH.6/2, air-cooled, 
maximum output, 24 cu. ft., £5 17s. 6d., 
plus delivery, 3s. 6d. Type SH.20, water- 
cooled for constant running, maximum 
output 8 cu. ft., 350 Ib., £12 10s., or 
with holding-down bracket and 10” 
dia, }” V-belt, £15 10s., delivery 10s,— 
Below. 

Complete Plants, 8 h.p. Petters 
engines, Reavell two-stage compressors, 
output 12 cu. ft./min. 450 lb. moisture 
trap and regulator at low pressure take- 
off, etc. Transportable, £97 10s. On 
pneumatics, with brakes, £115 10s.— 
Below. 

D.C. Motors, 1/10 to 15 h.p., mains 
voltage. At 75 per cent. below makers’ 


Alco, £27 10s., special double voltage, 
d.c./a.c., ‘“ Homelite,” £35 plus delivery. 
—Below. 

Batteries, 
charged. 
specification. Extra heavy-duty. 
170 A.H:, 15-plate. Separate cells in 
metal cases. {7 5s. Delivery, IIs. 6d. 
each. Heavy duty 6 V, 120 A.H. 15- 
plate. Genuine hard rubber non-fracture 
cells in hardwood cases. £6 17s, Gd. 
Delivery, 8s. 6d. each. Equally suitable 
for lighting, cars, tractors and lorries. 
6 V, 90 A.H. non-frasture genuine hard 
rubber cases. 15-plate, £5 7s. 
Delivery, 7s. 6d. each.—Below 

Hea Duty Industrial Engines, 
four-cylinder, Coventry Climax com- 
plete with carburettors, magnetos, water 
and fuel pumps, oil-filters. Straight- 
forward design, built to stand up to hard 
slogging work, readily adaptable to all 
purposes, including marine. 20 h.p., 
£39 10s,, at works; 8.25 h.p., £33 10s. 
at works.—TEDDINGTON ENGINEERING 
Co, Lrp., 29-31, High Street, Teddington, 
Middx. KIN. 1193/4. 

Magnetic Recording in every phase. 
Send s.a.e. for lists—E.M. DEvELop- 
MENTS, 176, Grove Lane, Birmingham, 

Car Radio, £7 Il(s., details 3d., 
drawings 2s. 6d. (mail).—Brown, 40, 
Stamshaw Road, Portsmouth. 

Science and Mechanics Magazine. 
The greatest bargain for model engineers 
everywhere. 250 pages and fine model 
engineering section. 

ost 
Sedgeford, Norfolk. 


dry, unused and un- 
To finest possible lead-acid 
6V, 


6d. 


One year 15s. 6d., 


list.—Below. 
Petrol/Electric Generators. J.A.P./ 
{ 


chamber, £9, 


Air Compressor with smoothing 
1/3 h.p. motor, 90s. . 


Spray gun and hose, 35s,; 4 h.p, motor, 


£6; 


Qualtape recorder deck, £10. As 
new.—Box No. 6275, Mopri ENGinrer 
Offices, 

Petter Paraffin Engine, ‘‘M” or 
“S”" type, 3, 5 ot 8 h.p., tankcooler, 
wanted,— KErLvin, 262, Portobello Road, 
London, W.11. 

Engineer’s Shop (light industrial 
and toy manufacturing). Situated 
Surrey town, (30 mins. Waterloo). 
500’ covered, plus yard. Rent 25s. per 
week: Power, light. Small turing, 
drilling, welding and sheet metal plant, 
plus materials and part-finished products. 
Excellent M. of S$. allocations permit. 
Price £650 all at, No account taken of 
goodwill as quick sale essential.—Box 
No, 6284, Monn. EnGInrer Offices. 

336 ‘*Model Engineers,’’ 48 
“Model Ships and Power Boats”: 
offers, or exchange marine power plant. 
—Tuompson, * Verlyn,” Munro Cres- 
cent, Southampton. 

Wanted, ‘ Turning and Mechanical 
Manipulation,"’ by Holtzapffel; whole 
or part,—-Licutrodt, 30, Bronte Street, 
St. Helens, Lanes. 

For Sale. 145’ twin cable, one meter, 


two switchboxes.—Brocan, 9, Cran- 
bourne Waye, Hayes, Middx. 
Experienced Turner with  well- 


equipped home workshop (5” precision 
lathe) seeks spare time work, Parts 
made to pattern or sketch.—Brsnop, 29, 
Burlington Road, Bristol, 6. 

Sale. 320 “Model Engineers," 
1946-51. Very clean condition; {£4 or 
offer.-49, Elm Drive, North Harrow. 

Table Engine, 1853; £7. Photo 4s. 
returnable.—43a, Winchester Road, 
Southampton, 

For Sale. 130 H.S.S. circular bright 
ground slitting suws, 18” o.d. x #” i.d., 
-020" thick; 130 H.S.S, cireular bright 
ground slitting saws, If” o.d. x 4” i.d. 
x 0.15 in, thick, 68 teeth. Price 3s, 3d. 


each, Apply—Dervon INSTRUMENTS 
Lro., Exeter. 
Wanted. Copies of the issues of the 


“M.E. dated April 11th and 18th, 


1918; also a copy of the text-book 
“Steam Yachts and Launcbes,” by 
Kunhardt.—Box No, 6286, Mong. 


ENGINEER Offices. 
Would Anyone Take “ Practical 
Mechanics,”” January, 1936 to July. 


paid. Specimen 8s. 10d.—A.P.S.,| 1940, August, 1947 to October, 1948 in 
lexchange for ‘‘M.E,s" October, 1946 


Glass Cases for ship models. Send|to October, 19517?—299, Lancaster 
s.a.e. with dimensions —required— + Road, Morecambe, Lanes. 
E. Mant, Mill House, Wigginton, Oxon.) Wanted, Welding resistance, 250 A 


A Car for £25! Over 100 m.p.g. 
20 m.p.h, Complete plans, 6s. 6d. 
17 m.p.h. motor scooter, 4s, 3d.--A.P.S., 
Sedgeford, Norfolk. 

1,100 Formulae for Engineers, 
modelmakers, etc., 4s, 9d.—M. E, Asn- 
ee 3, Raynham Terrace, Edmonton, 

18. 

Refrigeration for the Model Engi- 


neer, enuine guaranteed domestic 
components. Silent and compressor 
units, All fittings, etc., drawings and 


castings for L. C. Sherrell’s domestic 
refrigerator. S.A.E. for 12-page hints 
and list.—Braip Bros., 50, Birchwood 
Ave., Hackbridge, Surrey. Phone 
Wallington 9309. 

Transformers. Tapped 3-4-5-6-8-9- 
10-12-15-18-20-24-30 volts at 2 A, Mains 
input 200-220-240 volts. Ideal for 
model railways, ete., 19s. 6d. each. 
Stamp for lists.-Bo_p & Burrows, 12, 


Verulam Road, St. Albans, Herts. 
Tel: St. Albans 5951. 

To ** L.B.S.C,"" Enthusiasts. 
Fifty-six vols. ‘M.E.” commencing 


first “Live Steam Notes,” January* | 
None 


1924 to December, 1951 incl, 


‘oad, London, E.C.1. 
 Stainiess Steel sheet, strip, bar, | missing, All indexed. ‘First 26 vols. 
tube, delivered from stock.—Taytor | bound. £30, Boxed and railed anywhere. 


. Hurry, 5, The Causeway, 
‘ Arundel, Sussex. 











type, also E.E.C. F.W.C. 250; cash.— 


C. G. Youne, 10, Ormond Drive, 
Hampton, Middx. 

For Sale. 1’ of 2° dia. brass. Best 
cash offer secures,—-Box No, 6289, 
Move ENGINEER Offices. 

Enlarger for Sale. Wasp 1A, 


complete with Roussel “‘ Trylor”’ £/4.5 
75mm. lens, excellent condition; 
£19 10s.--Horne, 66a, Alandale Drive, 
Pinner, Middx. 

9” Extractor Fans, new, store soiled 
only, run on 230/1/50 a,c., 50s, each, 
carriage paid. Approval against cash.—- 
GamBLE, 729, Anlaby Road, Hull. 
32812. 

Mahogany Plywood, 
parcel, £1 delivered, C.W.O. 4 
113 x 4mm.; 7 at 78 x 
Sat72 x 6} x 3"; ll at? 
Fat78 x 8x %"; 9at78 
10at78 x 6 xX #"; Bat x 3f x 
"3 40 at 78 x 24 x &7; 50 at 78 x 
2x +".—M, Leaner (1920), Gosford 
Street, Middlesbrough. 

Mini Motor, 195! model, aluminium 
number plates. , Insured. New, £16.— 
Below, 

Gents Raleigh Sports Tourist 
Cycle, Model 23. 21” frame, three-speed 
dynamo hub. Chain case. New, £16.-— 
74, Plains Avenue Maidstone, Kent. 


IN THE WORKSHOP_« Duplex’ 


Vol. I The construction of many useful workshop 
appliances is described and detail drawings are 
included. In addition, descriptions are given of 


knurling, drilling in the lathe, spot-facing and 
counterboring, and scraping to form flat surfaces. 
8s. 6d. net 


Milling in the lathe, lathe filing rests, a two-tool 


back tool post, hacksaws and hacksawing, and a 
cutter grinder are here described, together with much 
other useful workshop information. 8s. 6d. net 


Vol. II Seven of the ten chapters are devoted to describing, 
with drawings and photographs, the construction of 
useful additions to the popular Myford ML7 lathe 

9s. 6d. net 


PERCIVAL MARSHALL & CO. LTD. 
23, Great Queen Street, London, W.C.2 


FROM STOCK 


Myford M.L.7 and Zyto lathes 
Fobco star } in. motorised drill 
¢ Champion Nos. 2 and 3 drills 
Selecta 4} in. and 6 in. grinders 
Brook and Hoover Motors 
Acru finger tools 
Burnerd and Belco chucks 
““Caley '’ D/E tail stock die holders Nos. | and 2 | 
Web ship fittings, Eclipse and M. & W. tools | 
| 
{ 
| 
i 
| 
| 





to the 18” Standard lathe. 








** Caley "* high finish cutting oil, 2/-, post 6d. 
All number, letter and fraction drills 
Patternmaking 


Casting Machining 















. CALEDONIA ards Co. 
A oe a oe oe Gha Gow /j/@2 


Shree? 














ANNUAL SUBSCRIPTION 
| THE MODEL ENGINEER 
is £2-2-0 post free | 
lt is published every Thursday | 
and is obtainable from local news- | 
| | 
j 


agents or from the publishers 
direct (by subscription) 


PERCIVAL MARSHALL & CO. LTD. 
23, GREAT QUEEN ST., LONDON, W.C.2 | 


sill 


neh Mas a kd he 


and packing U.K. 3/-). 
jaws, 38/6, post 6d. 





or write for lists to :— 
F. W. PORTASS 
Adept Works, Sellers 

Sheffield, 8. 





> 


| FLEXISPEED MACHINE TOOL CO. 


are pleased to announce improvements 





| _ Write for fuller details now in preparation. 
S.A.E, to :—I, Smithywood Road, Sheffield, 8 





Sey | WORLD. RENOWNED “ SUPER ADEPT” LATHE 






‘*Super Adept "’ lathe (as 
illustrated) £5 15s. 0d. If in. 
centres, 6in. between centres. 


(Post 


“Adept” 
2} in. ind. chuck with four reversible 
j Full range of 
accessories available. (Ask your dealer) 


Street, 


“* REEVESCO ” 
SLIDING TAILSTOCK 
DIEHOLDERS 







PRICE 


14/ 


each 


Postage, Package 


and Insurance 5 
I {+ extra, f, L 
fo For 13/16 in. O/D and I in, O/D 






Button Dies. 

Ball end tommy bar. 

Knurled adjusting screws. 

Body diameter [2 in. 

Length of body, 2in. 

Travel Izin. 

Weight approximately | |b. 

Available with No. | or No. 2 Morse 
Taper Shank, 


A. J. REEVES & CO 


416, MOSELEY ROAD, BIRMINGHAM, 12 


Grams: “* Reevesco, Birmingham '’ = Phone: CALthorpe 2554 





‘The choice of experience”’ 











WATSON?’S SPECIAL BARGAIN OFFERS ! 


FUEL FILTERS. Two patterns. Type ‘A "’ approxi- 
mately 34 in, diameter x 7 in. overall. For standard 
B.S.P. | in. thread unions (bore { in.}. Price 12/6 each. 
Type “'B" approximately 2} in. diameter x 5 in. overall 
for standard B.S.P. { in. thread unions (bore 4 in.). Price 
9/6 each. Much below cost. Post 1/6. 

PRISMATIC SIGHTING TELESCOPES. A beauti- 
fully constructed article, each with two lenses and two 
internal prisms. Accurately made in brass, gun finish. 
Size overall 54 in. Price 9/6 each. Post I/-. 

GEAR PUMPS. By Rolls Royce and similar makers, 
} in. suction and delivery. Very beautifully made and will 
deal with a large volume of liquid. Price 30/- each. 
Post 1/8. 

AUTOMATIC PILOT GYROCONTROL UNITS. 
Ref. No. 6H/2002 or similar. These contain a mass of 
extremely interesting pneumatic and gyro control gear. 
Size of unit approximately I 1 in. diameter by 7 in. high. 
These can be adapted for a variety of remote control and 
other uses. Far below cost at £3/15/- each. Carriage 3/6. 

INDUSTRIAL LIGHTING FITTINGS, Deep 
dispersive pattern with porcelain holder 16 in. L.B.C. 
Price 15/6. 18 in. with E.S. holder, price 18/6, 20 in. 
with E.S. holder. Price 23/6. Plus carriage. 

ROTARY CONVERTERS. (Power units type 320) 
Input 12 volt. Two outputs. Complete with relay switch 
and various suppressors in metal case. Extremely well 
made ball bearing machines. 15/6. Carriage 3/6. 

AIRCRAFT MAGNETOS. These are the production 
of first class makers to a very stringent A.I.D. specification. 
Nine cylinder, suitable for spigot or base mounting, a 
beautifully made instrument, far below cost. €4/17/6. 
Carriage 2/6. 

MINE DETECTORS. Ref. No. Z.A. These fine 
instruments are in transit case size overall 4 fr. 5 in. x 
104 in. x | ft. | in. Each unit is complete with search coil 
(surface area approximately 10 in. x 16 in.), adjustable 
sweep pole, three valve amplifier with carrying haversack, 
headphones, cable and plug. These are exceptional value 
at £4/10/- each, Carriage 7/6, 

Hundreds of other bargains available. Send 4d. stamp 
for list. England's finest value. Phone 51. 

EASTERN MOTORS, ALDEBURGH, SUFFOLK 











DOUBLE ENDED | 


_——. SS 








HAVE YOU 
EVER SEEN 
SUCH VALUE 


FOR MONEY? Bae UTI 


LUE 


You buy « 
Woif Cub Electric Drill for onty £5 10 0 


You add a few low-cost 
parts, and  presto—a 





Add a few more—now 
it is a Lathe Kic! 









For a few shillings you 
have now a Drilling, 
W Grinding & Polishing Kit! 


l ® ©) Bs | 
4 s G bose | 


-AND THAT'S NOT ALL THE STORY/ 





Write at once fcr large size, fascinating fully picturised 
folcer, ‘' Profitable Pieasure."’ 











Suratel 





Specially designed for use SUPPRESSOR 
with Wolf Cub Drills. Sup- 
plied ready to attach to Television Suppressors 


“Cub"' lead. Conforms 
fully with official regulations. 


Only 23,6 


also available for fitting 
by Wolf Service Engin- 


eers, 8/6 inclusive. 


Prices and descriptions are subject to alteration without notice. 





